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Generalintroduction
Acuteandchronicpainintheorofacialareaiscommonandaffectsthelivesofmillions
of people around the globe. Unfortunately pain, especially chronic pain, can be
complicated by psychosocial factors. Therefore treatment modalities are usually
multidisciplinary1.

Themostprevalent typeofacutepain in theorofacialarea ispainafter surgery, for
instanceafterthirdmolarremoval,traumaandorthognathicsurgery.Chronicorofacial
pain can be categorized in different categories, such as musculoskeletal pain,
neuropathic pain, vascular pain, neurovascular pain, idiopathic pain, pain caused by
local, distant or systematic pathology, psychogenic pain and pain after surgery1,2.
Musculoskeletal pain is followed by neuropathic pain as themain cause of chronic
orofacialpain.Thistypeofpaindevelopssecondarytoneural injuryand/or irritation.
Neuropathicpain canbedivided intoepisodicpain, suchas trigeminalneuralgiaand
glossopharyngeal neuralgia and continuous pain, such as herpetic or postherpetic
neuralgiaandtraumaticneuralgia1.
Differenttreatmentmodalitiesinchronicandacuteorofacial
pain
Chronicorofacialpain
In chronic orofacial pain several authors suggest to use anticonvulsants or
antidepressantsastreatment3Ͳ5.Forthepast50yearsanticonvulsantshavebeenused
in themanagementofpain6.Especially in the reliefof chronicneuropathicpain this
groupofdrugshasbeenproven successful.As forantidepressants thisdrughasalso
been used to manage neuropathic pain, and are often used as the firstͲchoice
treatment. Trials with tricyclic antidepressants reveal that drugs with mixed
serotonin/noradrenalineor specificnoradrenaline reuptake inhibitorsare superior to
theselectiveserotoninreuptakeinhibitors(SSRI),suchasfluoxetineorparoxetine7.The
useoftheseagentsisneverthelessnotwithoutrisks.Severalauthorsdemonstratedthe
sideeffectsincludingnauseaandvomiting,sexualdysfunction,sweating,headache,dry
mouthandconstipation.Moresevereadverseeventsincludingsuicide,hyponatremia,
serotonin syndrome and cardiovascular effects have been described8Ͳ10. Cardial
palpitationsandarrhythmiaprovedtobethemostdangerous11,12.
Despitetheamountofpublishedstudiesonthistopiclessconsensusexistsontheuse
of these drugs in orofacial pain disorders. Furthermore,prescribing these treatment
modalities isethicallyquestionableastheevidencebaseofusingthesemedications is
nothigh,whilepatientsusingthesemedicationsareatriskforseveresideeffects.
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Acuteorofacialpain
Severaltreatmentmodalitiesarepostulatedtobeeffective inthetreatmentofacute
orofacial pain, resulting from surgery. For example, nonͲsteroidal antiͲinflammatory
drugs (NSAIDs) are effective in the management of postoperative pain. Due to the
blockadeofprostaglandinsynthesis, thedrugcanbeeffective.Oneof themostused
agents for (dental) pain is ibuprofen13. Paracetamol is another commonly used
analgesic, which has been evaluated in several studies on postoperative (dental)
pain13,14.Unfortunately, themechanism of its pharmacokinetic action is unclear14.A
thirdandfourthgroupofanalgesicdrugsarethecorticosteroidswhichrelievepainby
actingontheinflammatoryreactionandtheopioidswhichactsatopioidreceptorsand
also seems to modify transmission of pain impulses by inhibition of monoͲamine
reuptake15,16. Finally, it is often advised to apply an ice pack (cryotherapy) on the
operatedsite.Perhapscryotherapy is thesimplestandoldest therapeuticmodality in
the management of acute soft tissue damage caused by injuries or surgery17Ͳ23. In
numerous animal models and human studies the effects of ice have been
demonstrated24Ͳ32.Macauley33 concluded that ice application is effective in cases of
softͲtissueinjurywhenappliedrepeatedlyfor10minutes.Furthermore,LaureanoFilho
etal.34demonstratedthaticecompressionishelpfulinreducingpostoperativepainand
swelling following third molar extraction. According to these authors local cold
compression treatment reduces metabolism and control inflammation and
haemorrhage17,18,25,26,32,35.Duetoicecompressiontheexcitabilityoffreenerveendings
and peripheral nerve fibres decreases, which consequently increases the pain
threshold27,35,36.Onemay assume that these results are achieved by influencing the
haemodynamic, neuromuscular and metabolic processes27,28,35,37. In the systematic
review of Bleakley et al. the use of ice in the treatment of acute softͲtissue injury
demonstrated, that after orthopaedic surgery there is little difference in the
effectiveness of ice compression and compression alone29. The randomized study
conductedbyVanderWesthuijzenetal.28showedthat icetherapyfor24hoursafter
thirdmolarsurgerywasnoteffective inreducingpainandswelling.Furthermore,the
studyofForouzanfaretal.24demonstratedthaticecompressionandcompressionalone
are superior in reducingpostoperativepainanddiscomfortafter surgical thirdmolar
removalwhencomparedwithno treatment.Compressionaloneand icecompression
werenotsignificantlydifferentintermsofreducingpostͲsurgicalpain.Overallthereis
littleevidencesuggestingthattheadditionof icetocompressionhassignificanteffect
onpainscoresaftertraumaorsurgery.Accordingtotheauthorsthesimilareffectof
compressionaloneand icecompression intheirstudymaypartlybeexplainedbythe
vasoconstrictiveeffect.Multipleauthorshavepostulatedthatforceappliedtoatissue
arearesults indecreasedbloodflow inthatarea,probablyduetocompressionofthe
vascular system supplying the area. Hypothetically, compression of the surgical site
after third molar removal can lead to decreased blood flow by means of
vasoconstriction,consequentlyreducingthe flowof inflammatoryandpainmediators
 Generalintroduction
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inthesurgicalfield. Introducingavasoconstrictivemodalitytotheoperatingsitemay
influencethepainintensity.
As in thirdmolar removal, inorthognathicsurgerypostoperativepainand swelling is
normalduetotraumatothesofttissuesandbonestructuresoftheoralcavity.These
postoperative discomforting effects should be avoided as much as possible.
Corticosteroids, NSAIDs and other analgesics can reduce these discomforts. Some
authorsalsoadvisetheuseoflocalcoldcompression(cryotherapy)inthetreatmentof
postoperative swelling and pain24,34,38Ͳ44. However, as stated earlier, there is little
evidence that the addition of ice to compression has any significant effect on pain
scores24.Thereislittleinformationavailableontheuseofcryotherapyinpatientswho
underwentorthognathicsurgery.
Toothremoval,painandpainmeasurements
IntheDutchNationalHealthSystemtheremovalofthirdmolars isthemostcommon
surgicalprocedure inoral andmaxillofacial surgery. There aremultiple reasonswhy
thirdmolarsurgeryisperformed,includingcavitiesintheadjacenttoothorinthethird
molar, pericoronitis, or the presence of local pathology, such as a cyst or tumor.
Furthermore, the removal of thirdmolarsmay be a prophylactic treatment against
(potential) futurecomplications.Thesurgicalprocedure,however,maybeassociated
withconsiderablepostoperativecomplications,suchasinfection,drysocket(alveolitis),
damage to adjacent teeth or dental restorations, nerve damage, swelling, trismus,
hemorrhage,oroantralcommunication,andpain45Ͳ50.

Moststudiesonthirdmolarsurgeryconcernpainmanagementaftersurgery.Inthese
studiespainassessmentplaysacrucialrole.Thereisavarietyofpainratingscalesthat
areusedtoassesspatients’painoutcomes24,51Ͳ53.Thevisualanaloguescale(VAS)isthe
most commonlyusedpain rating scale toassesspain intensity.This100mm scale is
anchoredby2extremesofpain;‘nopain’onthe leftand‘theworstpossiblepain’on
the right. To analyse pain, multiple pain ratings are usually used to determine the
primary pain outcome24,54Ͳ56. Even during the course of day, pain reports tend to
change57,58.Thismakespainassessmentdifficult. Jensenetal.59Ͳ60haveshownthat in
patientswithchronicpain3painintensitymeasurementsadayoveracourseof4days
showedbetter internalconsistencyandvaliditycomparedwithasinglepain intensity
rating58Ͳ60.

Multipleassessmentson theotherhandare impractical inbothclinicaland research
settings.That iswhyDworkinetal.55suggested thatpatientsmightbeable toassess
theirownaveragepainlevelsoveraperiodoftime.Thisissimplydonebyaskingthem
to rate their pain ‘on average’ at a single point in time. Some studies concerning
Chapter1
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patients and chronic pain have shown that a single pain rating ‘on average’ is an
accurate estimate of the ‘actual average’ pain intensitymeasured over a course of
7days5561.OntheotherhandBeeseetal.demonstratedthatmemory foracutepain
experienceisnotaccurate62.

Onthebasisthatpatientsusepainasacuefortreatmentoutcomes,painassessments
are commonly used as indices of treatment success by clinicians. A treatment is
classifiedas successfulwhenpatients reportapostoperativepain that is significantly
less than baseline measurements or control group measurements24,51Ͳ53. Several
authorsdefineapainreductionof30to50%beingsuccessful63Ͳ65.Ontheotherhandin
patientswithchronicpain,apain intensitydifferenceofmorethan33%provedtobe
diagnosticofclinicallyimportantimprovement66.Inacutepainpatientslessinformation
on significant pain intensity reduction is available. Furthermore, a clinically relevant
pain reduction inpatientsafter the removalof thirdmolar(s) is stillnotdefinedand
little is known about this topic. As it is not clearwhat degree of pain reduction is
clinicallyrelevant,misinterpretationoftheresultsfromstudiesonthirdmolarsurgery
mayarise.
Aimandoutlineofthisthesis
Forthetreatmentofchronicorofacialpainanticonvulsantsorantidepressantsareused
astreatmentmodalities.Despitethe literatureonthistopicthere isstillnoconsensus
ontheuseoftheseagentsinpatientssufferingfromorofacialpain.Furthermore,there
islittleevidencefortheireffectiveness.Inchapters2and3twosystematicreviewson
theeffectivenessoftheseagentsaredescribed.
For acute pain caused by trauma or surgery, application of ice compression
(cryotherapy) is advised by several authors. The use of this treatmentmodality for
acutepostoperativepain intheoralandmaxillofacialregion isstillcontroversial. Ina
previousstudytherewasnodifferenceinpainreductionbetweenicecompressionand
compression alone, whereas both treatment modalities reduced postoperative pain
significantlycompared tono treatment.For thisstudy the thirdmolarsurgerymodel
wasused.Inchapter4astudyisdescribedinvestigatingwhethertheanalgesiceffectof
compression isachievedbyvasoconstriction.Furthermore,thepainͲreducingeffectof
compression with or without cryotherapy on acute postoperative pain caused by
orthognathicsurgeryispresentedinchapter5.
In the study that ispresented in chapter6, the validityof the singlepain ratings in
patientswithpostoperativepainwascomparedwithmultiplepainratingtests. Inthis
studythethirdmolarsurgerywasusedasanacutepostoperativepainmodel.Inclinical
studieswithpatientssufferingfrompostoperativeacutepain,pain isusuallyassessed
by a single pain rating. This rating is consequently used as the primary outcome
 Generalintroduction
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measure, assuming that it is equivalent to multiple pain ratings. However, this
assumptionhasneverbeeninvestigatedinthesepatients.
In literatureonacutepostoperativepainmostclinicalstudiesusepain ratingsas the
primary outcome measure. In most studies a “significant pain reduction” after
treatmentisdefinedassuccessful.Someauthorsdefineapainreductionof30to50%
as successful. However, a clinically relevant pain reduction in patients with acute
postoperative pain is still not defined. In chapter 7 a study on the degree of pain
reductioninpatientswithpostoperativeacutepainthatcanbedefinedassuccessfulis
described.Inthisstudythethirdmolarsurgerywasusedasapostoperativeacutepain
model.

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Abstract
Objectives
Controversyexistsabout theeffectivenessofanticonvulsants for themanagementoforofacial
paindisorders.Inordertoascertainappropriatetherapiesasystematicreviewwasconductedof
existingrandomizedcontrolledtrials.

Materialandmethods
TrialswereidentifiedfromPubMed,CochraneandOvidMEDLINEdatabasesfrom1962through
March2010, from references in retrieved reportsand from references in reviewarticles.Eight
usefultrialswereidentifiedforthisreview.SixstudieswererandomizedplaceboͲcontrolledtrials
and two studieswere randomized activeͲcontrolled. Two independent investigators reviewed
thesearticlesusinga15Ͳitemchecklist.

Results
Fourstudieswereclassifiedas“highquality”.However,heterogeneityofthetrialsandthesmall
samplesizesprecluded thedrawingof firmconclusionsabout theefficacyof the interventions
studiedonorofacialpainpatients.

Conclusion
Thereislimitedtomoderateevidencesupportingtheefficacyofcommonlyusedanticonvulsants
for treatmentofpatientswithorofacialpaindisorders.More randomised controlled trials are
neededontheefficacyofanticonvulsants.
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Introduction
Orofacialpain isacommoncomplaint,affectingthe livesofmillionsofpeoplearound
theworld. Chronic orofacial pain often constitutes a challenging diagnostic problem
thatcanbecomplicatedbypsychosocialfactorsandtypicallyrequiresmultidisciplinary
treatmentapproaches1.
There is a vast array of orofacial pain categories including: musculoskeletal,
neuropathic, vascular, neurovascular, idiopathic, pain caused by local, distant, or
systemic pathology, and psychogenic1,2. Musculoskeletal pain is the most prevalent
orofacial pain, with temporomandibular disorders being the main examples1.
Neuropathic pain develops secondary to neural injury and/or irritation and can be
distinguished into episodic, including trigeminal neuralgia and glossopharyngeal
neuralgia, as well as continuous, such as herpetic and postherpetic neuralgia and
traumaticneuralgia1.
Severalauthorsproposeanticonvulsantsassufficienttreatmentmodalities3Ͳ5.However,
to our knowledge less consensus exists on the use of these drugs in orofacial pain
disorders.Furthermore,theevidencebaseofthesemodalitiesisquestionable.
This systematic review is designed to investigate the evidence of the use of
anticonvulsantsinorofacialpaindisorders.
Materialsandmethods
Selectionofstudies
A computer assisted search of the Cochrane, PubMed andOvidMEDLINE database
from1966throughMarch2010wasconducted,usingthekeywords“orofacialpain”,
“oral pain”, “facial pain”, “neuralgia”, “trigeminal neuralgia”, “tendomandibular
dysfunction”, “burning mouth syndrome”, “odontalgia”, “(post) herpetic neuralgia”,
“stomatodynia”, “atypical facial pain”, “cancer facial pain” in combination with
“anticon*” and “(facial) pain”. The following limits were applied. Type of article;
‘Randomized Controlled Trial’, language; ‘Dutch or English’. Additional reportswere
identifiedfromreferencelistsofretrievedreportsandfromreviewarticles.
To determine whether a study should be included, two investigators reviewed all
identified trials independently. Studies were included if they were randomized
controlled trials (RCT’s)dealing inpatients suffering fromorofacialpaindisorders as
mentionedabovewithpainintensityasmainoutcomemeasure.OnlystudiesinDutch
and Englishwere included. The authors excluded notͲrandomized studies. Also case
reports and clinical observations were excluded. Studies in which the patient
population consisted not only of patientswith orofacial pain but also patientswith
otherpaindisorderswereexcludedinthisreview.
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Methodologicalqualityofthestudies
Trials concerning treatmenteffectivenesswere scored according a15– item criteria
(Table 2.1)6. In the literature there are several criteria lists measuring the
methodologicalqualityofaRCT7,8. It ishowevernotclearwhich list is themostvalid
one.Forthepresentstudythelistwiththemostextendeditemwaschosen6,including
selectionandrestrictionofthestudygroup,treatmentallocation,studysize,prognostic
comparability,dropouts,interventions,extratreatments,blindingprocedure,outcome
measurements, followͲupperiod, side effects and analysis andpresentationofdata.
Eachcriterionwasweighted,resulting inamaximumscoreof100foreachstudy.The
essence of a good clinical trial is the (statistical) comparability of the different
treatment groups. Thus allocationprocedure anddropout rates are key elements in
controlled trials.Therefore, these criteria received thehighestpossible scores in the
checklist.Twoindependentinvestigators(W.J.J.M.MartinandT.Forouzanfar)assessed
themethodological quality of the trials.Disagreementswere resolved by consensus
betweenthetwo investigators. Ifnoagreementcouldbereachedathird investigator
was consulted. The assessment resulted in a hierarchical list inwhich higher scores
indicatestudieswithahighermethodologicalquality.


Table2.1 Methodological15Ͳitemcriteriascore.
   Answers Scores
A  Selectionandrestriction  
 1 Descriptionofinclusionandexclusioncriteria ͲͲ/++ 2
 2 Restrictiontoahomogeneousstudypopulation ͲͲ/++ 2
B  Treatmentallocation  
 1 Randomisation ͲͲ/++ Ifyes,then
 2 Allocationprocedureadequate ͲͲ/++ 10
 3 Blindedallocationprocedure ͲͲ/++ 5
C  Studysize  
 1 Smallestgroupbiggerthan25subjects ͲͲ/++ 4
 2 Smallestgroupbiggerthan50subjects ͲͲ/++ 6
 3 Smallestgroupbiggerthan75subjects ͲͲ/++ 8
D  Prognosticcomparability  
 1 Typeofdiagnosis ͲͲ/++ 2
 2 Baselinescoresforoutcomemeasures ͲͲ/++ 2
 3 Durationofthecomplaint ͲͲ/++ 1
 4 Age ͲͲ/++ 1
 5 Sex ͲͲ/++ 1
 6 Previousmedication ͲͲ/++ 1
E  Dropouts  
 1 NodropoutsOR ͲͲ/++ 12
 2 Numberofdropoutsgivenineachgroup ͲͲ/++ 2
 3 Reasonsforwithdrawal(ofdropouts)givenineachgroup ͲͲ/++ 2
 4 Dropoutsnotleadingtobias(lessthan5%) ͲͲ/++ 8
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Table2.1 (continued).
   Answers Scores
F  Intervention  
 1 Typeofintervention ͲͲ/++ 1
 2 Dose ͲͲ/++ 1
 3 Treatmentfrequency ͲͲ/++ 1
 4 Durationoftreatment ͲͲ/++ 1
 5 Compliancepresented ͲͲ/++ 2
G  Intervention  
 1 Typeofintervention ͲͲ/++ 1
 2 Dose ͲͲ/++ 1
 3 Treatmentfrequency ͲͲ/++ 1
 4 Durationoftreatment ͲͲ/++ 1
 5 Compliancepresented ͲͲ/++ 2
H  Extratreatment  
 1 NocoͲinterventionOR ͲͲ/++ 5
 2 CoͲinterventioncomparablebetweengroups ͲͲ/++ 5
I  Blindingofpatient  
 1 Attemptatblinding ͲͲ/++ 4
 2 Blindingevaluatedandsuccessful ͲͲ/++ 2
J  Blindingoftherapist  
 1 Attemptatblinding ͲͲ/++ 4
 2 Blindingevaluatedandsuccessful ͲͲ/++ 2
K  Blindingofobserver  
 1 Attemptatblinding ͲͲ/++ 4
 2 Blindingevaluatedandsuccessful ͲͲ/++ 2
L  Outcomemeasures  
 1 Painintensity ͲͲ/++ 1
 2 Globalimprovement ͲͲ/++ 1
 3 Functionalstatus ͲͲ/++ 1
 4 Medicalconsumption ͲͲ/++ 1
 5 Other ͲͲ/++ 0.5
 6 Other ͲͲ/++ 0.5
M  Timingofmeasurements  
 1 Timingcomparable ͲͲ/++ 1
 2 Measurementjustafterthelasttreatment ͲͲ/++ 1
N  Sideeffects  
 1 Descriptionofthesideeffectsineachgroup ͲͲ/++ 5
O  Analysisandpresentationofdata  
 1 Frequencies/meanandstandarddeviation/medianandquartiles ͲͲ/++ 2
 2 IntentiontotreatanalysisOR ͲͲ/++ 4
 3 Adequatecorrectionforbaselinedifferencesordropouts ͲͲ/++ 4
+:the item isexplained inthestudyandallpointsforthat itemaregiven; Ͳ/+: it isdebatable ifthe item is
explained in thestudyand thereforehalfpointsof the totalachievablepointsaregiven; Ͳ: the item isnot
explainedinthestudyandnopointsaregivenforthatitem.
Outcomeofthestudies
Astudywasconsideredtobe‘positivesignificant’ifthepainintensitywassignificantly
reducedbythetherapeuticinterventiondescribedwhencomparedwiththeplaceboor
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thecontrolgroup.Weclassifiedastudyas‘negative’ifnosignificantdifferenceinpain
intensity was achieved between intervention and placebo. If the therapeutic
interventionwasmoreeffective,butnotsignificantthestudywasmarkedas‘positive
notsignificant’.
Statistics
Studieswithsimilarinterventionswerepooled.Atrialwasregardedasrelevantifpain
intensitywas themainoutcomemeasure.Formethodologicalquality scorea cutͲoff
point of 50was used asmentioned in the study of van Tulder et al.9. A studywas
consideredtobeofhighqualityifthemethodologicalscorewas50pointsormoreand
oflowqualityifthescorewaslessthan50points.Thelevelofevidencefortherapeutic
interventioneffectivenesswasgraded into four levelsbasedon thequality,outcome
andrelevanceofthestudies9.Thelevelsincludedstrongevidence,moderateevidence,
limited evidence and no evidence. Strong evidencewas based onmultiple relevant,
highquality trials;moderate evidenceonone relevant,highquality trial andoneor
more relevant lowquality trials.Limitedevidencewasclassifiedasone relevanthigh
qualitytrialormultiplerelevant,lowqualitytrials,whereasnoevidencewasclassified
asonerelevant,lowqualitytrial,norelevanttrialsorcontradictoryoutcomes.
Results
Thesearchresulted insixteenRCT’swithavarietyofdiagnosis including,neuropathic
pain,suchasrefractorytrigeminalneuralgia,neuropathiccancerpainandpostherpetic
neuralgia,chronicmasticatorymyalgia,stomatodynia,traumaticnerve injurypainand
glossopharyngealneuralgia10Ͳ25. In eight studies thepatientpopulation consistednot
onlyofpatientswithorofacialpainbutalsopatientswithotherpaindisorders10Ͳ15,17,18.
Becauseoftheheterogeneousstudypopulationsofthesestudiesandthedifficultyof
extrapolating these studies to ‘orofacial complaints’ alone, only eight of the sixteen
identifiedarticlesareincludedinthisreview16,19Ͳ25.
In Table 2.2 the randomized placebo controlled trials16,19Ͳ23 are listed, whereas the
randomizedactiveͲcontrolledtrials24,25areshowninTable2.3.
The quality score of the articles in this review ranged from 41.5 to 74.5. Four
randomizedcontrolled trialshadamethodologicalqualityscorehigher than fiftyand
wereconsideredashighquality19Ͳ22.Fivestudiesusedacrossoverdesign19,22Ͳ25.Study
populations varied between 12 and 77. Treatment modalities included lamotrigine,
gabapentin,topicalclonazepamandcarbamazepine.
Theauthorsoftheincludedarticlesuseddifferentoutcometerminology,suchas‘pain
reduction’,‘painintensityreduction’,‘painintensity’,‘painseverity’and‘painrelief’.To
avoidconfusiononly‘painintensityreduction’willbeusedinthepresentreview.
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RandomizedplaceboͲcontrolledtrials
Chronicmasticatorymyalgia(CMM)
Onlyonestudyonthissubjectwasfound.Thehighqualityplacebocontrolledstudyof
Kimos et al.21 investigated the effect of gabapentin in CMM. Fifty patients were
includedforthistrail.Onegroupreceived300mgofgabapentinaday,ifnecessarythe
dosewas increaseduntil thepainwasundercontrol.After12weeks thegabapentin
groupshowedapositivesignificantpain intensityreductioncomparedtotheplacebo
group.
Stomatodynia
A totalof48patientswere included in thehighqualitystudyofGremeauͲRichardet
al.20. Patients either received 1mg (topical) clonazepam or placebo thrice daily for
14days. The use of clonazepam resulted in a positive significant pain intensity
reduction.
Refractorytrigeminalneuralgia
InahighqualitycrossovertrialofZakrzewskaetal.14patientsreceivedamaintenance
doseof400mglamotrigineaday19.After31daystheauthorsfoundlamotriginebeing
superiortoplaceboandstatisticalanalysisshowedapositivesignificantpain intensity
reduction.
Trigeminalneuralgia(TN)
In one high quality trial the use of carbamazepine on trigeminal neuralgia was
investigated22. Campbell et al.22 distributed either 400Ͳ800 mg carbamazepine or
placebo for eight weeks in a crossͲover model for 77 patients. Pain intensity was
reducedwith 58% in the carbamazepine group comparedwith 26% in the placebo
group.Theresultsofthisstudywerepositivesignificant.
Facialpain
In the low quality placeboͲcontrolled, crossͲover study of Killian et al.23 42 patients
received 400 mg – 1 g carbamazepine or placebo for the treatment of neuralgia
including trigeminalͲ, postherpeticͲ and atypical neuralgia. There was a positive
significantresult inpain intensityreduction intheanticonvulsantgroupfortrigeminal
neuralgia,whereas limitedtonopain intensityreductionwasreported intheplacebo
group. Limited effect was found in the treatment of postherpetic neuralgia23. The
resultswerenegativeinpatientswithatypicalfacialpain.
Nicol et al. compared placebo with carbamazepine in 44 patients with facial pain,
includingtrigeminalneuralgia,atypicalfacialneuralgia,glossopharyngealneuralgiaand
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postͲherpetic neuralgia16. A pain intensity reduction was found, however not
significant.Therefore the studywaspositivebutnot significant.This trialwasof low
quality.
RandomizedactiveͲcontrolledtrials
Trigeminalneuralgia(TN)
Both Lechin et al.25 and Lindstrom et al.24 compared the effect of, respectively
carbamazepineversuspimozideandcarbamazepineversustocainideonpatientswith
TN.
Patients received300Ͳ1200mgcarbamazepineor4Ͳ12mgpimozideaday inacrossͲ
over design25. The authors found only a positive significant result in the pimozide
group.
In the second randomized activeͲcontrolled crossͲover trial patients received
carbamazepine(maximumdoseof1g)ortocainide(20mg)24.Theresearchersfounda
similareffectonpainintensityreductioninbothtreatmentgroups.Bothstudieshada
lowmethodologicalscoreandwerethereforeconsideredlowqualitytrials.
Methodologicalflaws
Majormethodologicalflawsinthereviewedstudiesincludedsmallstudysize,dropouts
leadingtobias(morethan5%),lackofdetailsaboutpreviousmedicationsandmedical
consumptionduring the studies, inadequatepatients’ compliancedescriptionandno
intentiontotreatanalysesoradequatecorrectionforbaselinedifferencesordropouts.
Inmoststudiesitwasnotclearwhetherthetherapistortheobserverwasblindedand
theblindingwasalmostneverevaluated.Moreover,only twostudies testedwhether
theblindingprocedurewasadequate.
Discussion
Thepresentstudywasdesignedtoprovideinformationontheuseofanticonvulsantsin
orofacialpaindisorders.
Generally,thevalueofareviewoftheliteraturedependsonthesuccessonobtaining
theresultsofallstudiesthathavebeenconductedonthesubjectatissue.Reviewsare
subjecttobiascausedbytheoutcomesofpublishedandunpublishedstudiesdiffering
(publicationbias).Althoughmucheffortwasputintoobtainingalltheavailablestudies,
someimportantpublishedandunpublishedtrialswereprobablymissed.Furthermore,
wewerenotblindedfortheoutcomesofthepublicationsinthisreview,whichmeans
thatsomedegreeofreviewerbiascannotbeexcluded.Anyreader,however,cancheck
ourpointassignmentandapplydifferentweightstodifferentcriteria26.
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Eightrandomizedtrials,ofwhichsixwereplacebocontrolled,wereidentified.Although
four studieswere classified as “highquality”19Ͳ22,heterogeneityof the trials and the
small sample sizes precluded the drawing of firm conclusions about the efficacy or
effectivenessofanyoftheinterventionsstudiedonorofacialpainpatients.
Gabapentin21, topical clonazepam20 and lamotrigine19demonstrated in3highquality
studies to reduce thepain intensitysignificantly inpatientswithCMM,stomatodynia
and refractory trigeminal neuralgia, respectively. However, as no other randomized
controlled trials were found there is limited evidence for the efficacy of these
interventions.
Inonehighqualitystudy22andtwolowqualitystudies16,23theuseofcarbamazepinein
patients with TN was investigated. Despite the superiority of carbamazepine in
reducingthepainintensitycomparedtoplaceboasdemonstratedinthesestudies,the
levelofevidenceismoderate16,22,23.
In two lowquality studies carbamazepinewas compared topimozide and tocainide,
respectively24,25.Carbamazepineprovednottobeabetteranalgesic.Thereforethereis
no evidence for a higher efficacy of carbamazepine compared to pimozide and
tocainide.
Inthereviewedstudiesthemajormethodologicalflaws includedthesmallstudysize,
nospecificdescriptionofpreviousmedicationsandmedicalconsumptionduringatrial,
imprecise patients’ compliance description and no intention to treat analyses or
adequate correction for base line differences or dropouts. Mostly it was not clear
whether the therapist or the observer was blinded and blinding was almost never
evaluated. Authors of all included studies never made a differentiation between
observerandtherapist.Therefore,noarticle,includedinthisreview,wasgivenpoints
foritemK(Blindingoftherapist),onthe15–itemcriteria6.
Onbasisofthepresentreview,weconcludethatthereislimitedtomoderateevidence
fortheefficacyofanticonvulsantsintheorofacialpaindisorders.Carbamazepineseems
to be promising in the treatment of TN. However, further high quality studies are
requiredbeforetheplaceofthesetreatmentmodalitiescanbeestablishedinorofacial
paintherapy.

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Abstract
Objectives
Orofacial pain is a common complaint,which includesmultiple diagnoses. Controversy exists
abouttheeffectivenessofantidepressantsforthemanagementoforofacialpaindisorders.

Materialandmethods
Inorder tobeable tomakeabestevidence choicebetweenavailableantidepressants for the
treatmentoforofacialpain,asystematicreviewwasconductedofexistingrandomizedcontrolled
trialsofantidepressants.TrialswereidentifiedfromthePubMeddatabasetillMarch2012,from
referencesinretrievedreportsandfromreferencesinreviewarticles.

Results
Six articles were found and included in this review. Four studies were randomized placeboͲ
controlled trials and two studies were randomized activeͲcontrolled trials. Two independent
investigatorsreviewedthesearticlesusinga15Ͳitemchecklist.Allsixtrialswereofhighquality
accordingtothe15Ͳitemcriteria.

Conclusion
Nevertheless there was limited evidence to support the effectiveness of antidepressants on
orofacial pain disorders, because of the heterogeneity of treatment modalities and the low
amount of randomized controlled trials per diagnose. More randomised controlled trials are
neededtocometoafirmconclusionfortheuseofantidepressantsfororofacialpaindisorders.
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Introduction
Complaints of the orofacial area are not rare. It iswell know that orofacial pain is
affecting the livesofmillionsallover theworld.Thediagnoseorofacialpain isoften
very challenging, especially when psychosocial factors are present. Most treatment
modalitiesrequiremultidisciplinaryapproaches1.
Orofacial pain can be divided in different categories such as, musculoskeletal,
neuropathic, vascular, neurovascular, idiopathic, pain caused by local, distant, or
systemic pathology, and psychogenic1,2. Most common in orofacial pain is
musculoskeletalpain,withtemporomandibular inparticular1. Ifaneural injuryand/or
irritationoccursthereisachangeandneuropathicpaincandevelop.Thiskindofpain
can be divided into episodic, including trigeminal neuralgia and glossopharyngeal
neuralgia, as well as continuous, such as herpetic and postherpetic neuralgia and
traumaticneuralgia1.
Antidepressants have been described as successful treatment modalities3Ͳ5.
Nevertheless,toourknowledgeaconsensusabouttheuseofthesedrugs inorofacial
paindisordershasnotyetbeenformed.
Materialsandmethods
Statementofobjectives
The present review was designed to investigate the evidence of the use of
antidepressants inorofacialpaindisorders.Which treatmentmodalitiesareeffective
forspecificorofacialpaindisorders,orfororofacialpainingeneral.
Selectionofstudies
ThePubMeddatabasewasused foracomputerassisted search tillMarch2012.The
followingsearchstrategywasused,using thekeywords“orofacialpain”,“oralpain”,
“facial pain”, “neuralgia”, “trigeminal neuralgia”, “tendomandibular dysfunction”,
“burningmouthsyndrome”,“odontalgia”,“(post)herpeticneuralgia”,“stomatodynia”,
“atypical facial pain”, “cancer facial pain” in combination with “antidepres*” and
“(facial) pain”. The following limits were applied. Type of article; ‘Randomized
Controlled Trial’ and ‘ControlledͲClinicalͲTrial’, language; ‘Dutchor English’. In Figure
3.1thesearchstrategytoidentifyrelevantstudiesisdemonstrated.Additionalreports
wereidentifiedfromreferencelistsofretrievedreportsandfromreviewarticles.
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Figure3.1 Searchstrategyusedtoidentifystudiesonorofacialpainandtheuseofantidepressants.
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Two investigatorsreviewedall identifiedtrials independentlytodeterminewhethera
studyshouldbe included. Inclusioncriteriaweresingleordoubleblindedrandomized
controlledtrials(RCT’s),dealingwithpatientssufferingfromorofacialpaindisordersas
mentionedabove,withpainintensityasmainoutcomemeasureandantidepressantsas
treatmentmodality.Onlystudies inDutchandEnglishwere included.A flowͲchartof
theretrievedandincludedstudiesispresentedinFigure3.2.
Methodologicalqualityofthestudies
Trialsconcerningtreatmenteffectivenesswerescoredaccordinga15–itemcriterialist
(Table3.1)6.DifferentcriterialistsmeasuringthemethodologicalqualityofaRCThave
beendescribed7,8.Itisnotclearwhichlistismostvalid.Forthissystematicreviewthe
mostextendeditemlistwaschosen6,9.Thislistincludesselectionandrestrictionofthe
study group, treatment allocation, study size, prognostic comparability, dropouts,
interventions,extra treatments,blindingprocedure,outcomemeasurements, followͲ
upperiod,sideeffectsandanalysisandpresentationofdata.Amaximumscoreof100
foreach study canbeachieved,wheneach criterionwasweighted.Comparabilityof
the different treatment groups is the essence of a good clinical trial. As allocation
procedureanddropoutratesarekeyelements in (randomized)controlledtrialsthese
criteria received the highest possible scores in the checklist. Two independent
investigators(W.J.J.M.MartinandT.Forouzanfar)assessedthemethodologicalquality
ofthetrials.Incaseofdisagreement,consensusbetweenthetwoinvestigatorshadto
be found. Ifno agreement couldbe reached a third investigatorwas consulted.The
assessmentresultedinahierarchicallistinwhichhigherscoresindicatestudieswitha
highermethodologicalquality.
PubMed
ConductedinApril2012

(“orofacialpain”[MeSH]OR“oralpain”[MeSH]OR“facialpain”[MeSH]OR“neuralgia”[MeSH]OR
“trigeminal neuralgia” [MeSH] OR “tendomandibular dysfunction” [MeSH] OR “burning mouth
syndrome” [MeSH]OR “odontalgia” [MeSH]OR “herpeticneuralgia” [MeSH]OR “stomatodynia”
[MeSH]OR“atypicalfacialpain”[MeSH]OR“cancerfacialpain”[MeSH])
AND
(“Dutch”[LA]OR“English”[LA])
AND
(“RandomizedͲControlledͲTrial”[PT]OR“ControlledͲClinicalͲtrial”[PT])
AND
(“humans”[MeSH])
AND
(“antidepressant”[Mesh])
AND
(“pain”[Mesh])
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Figure3.2 Flowchartofthestudiesretrievedandincludedinthisreview.


Table3.1 Methodological15Ͳitemcriteriascore.
   Answers Scores
A  Selectionandrestriction  
 1 Descriptionofinclusionandexclusioncriteria ͲͲ/++ 2
 2 Restrictiontoahomogeneousstudypopulation ͲͲ/++ 2
B  Treatmentallocation  
 1 Randomisation ͲͲ/++ Ifyes,then
 2 Allocationprocedureadequate ͲͲ/++ 10
 3 Blindedallocationprocedure ͲͲ/++ 5
C  Studysize  
 1 Smallestgroupbiggerthan25subjects ͲͲ/++ 4
 2 Smallestgroupbiggerthan50subjects ͲͲ/++ 6
 3 Smallestgroupbiggerthan75subjects ͲͲ/++ 8
D  Prognosticcomparability  
 1 Typeofdiagnosis ͲͲ/++ 2
 2 Baselinescoresforoutcomemeasures ͲͲ/++ 2
 3 Durationofthecomplaint ͲͲ/++ 1
 4 Age ͲͲ/++ 1
 5 Sex ͲͲ/++ 1
 6 Previousmedication ͲͲ/++ 1
Fulfilled inclusion
criteria
n=6
Relevantbased
on abstract
n=9
Metsearchcriteria
n=142
• Keywords
• Limits 133articles excluded
• Study population was
not diagnosed with a
orofacial painsyndrome
• Painintensity wasnot
an outcome
measurement
• Antidepressants were
not themain treatment
modalities
3excluded11,14,17
• Patients groups were
not homogeneous
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Table3.1 (continued).
   Answers Scores
E  Dropouts  
 1 NodropoutsOR ͲͲ/++ 12
 2 Numberofdropoutsgivenineachgroup ͲͲ/++ 2
 3 Reasonsforwithdrawal(ofdropouts)givenineachgroup ͲͲ/++ 2
 4 Dropoutsnotleadingtobias(lessthan5%) ͲͲ/++ 8
F  Intervention  
 1 Typeofintervention ͲͲ/++ 1
 2 Dose ͲͲ/++ 1
 3 Treatmentfrequency ͲͲ/++ 1
 4 Durationoftreatment ͲͲ/++ 1
 5 Compliancepresented ͲͲ/++ 2
G  Intervention  
 1 Typeofintervention ͲͲ/++ 1
 2 Dose ͲͲ/++ 1
 3 Treatmentfrequency ͲͲ/++ 1
 4 Durationoftreatment ͲͲ/++ 1
 5 Compliancepresented ͲͲ/++ 2
H  Extratreatment  
 1 NocoͲinterventionOR ͲͲ/++ 5
 2 CoͲinterventioncomparablebetweengroups ͲͲ/++ 5
I  Blindingofpatient  
 1 Attemptatblinding ͲͲ/++ 4
 2 Blindingevaluatedandsuccessful ͲͲ/++ 2
J  Blindingoftherapist  
 1 Attemptatblinding ͲͲ/++ 4
 2 Blindingevaluatedandsuccessful ͲͲ/++ 2
K  Blindingofobserver  
 1 Attemptatblinding ͲͲ/++ 4
 2 Blindingevaluatedandsuccessful ͲͲ/++ 2
L  Outcomemeasures  
 1 Painintensity ͲͲ/++ 1
 2 Globalimprovement ͲͲ/++ 1
 3 Functionalstatus ͲͲ/++ 1
 4 Medicalconsumption ͲͲ/++ 1
 5 Other ͲͲ/++ 0.5
 6 Other ͲͲ/++ 0.5
M  Timingofmeasurements  
 1 Timingcomparable ͲͲ/++ 1
 2 Measurementjustafterthelasttreatment ͲͲ/++ 1
N  Sideeffects  
 1 Descriptionofthesideeffectsineachgroup ͲͲ/++ 5
O  Analysisandpresentationofdata  
 1 Frequencies/meanandstandarddeviation/medianandquartiles ͲͲ/++ 2
 2 IntentiontotreatanalysisOR ͲͲ/++ 4
 3 Adequatecorrectionforbaselinedifferencesordropouts ͲͲ/++ 4
+:the item isexplained inthestudyandallpointsforthat itemaregiven; Ͳ/+: it isdebatable ifthe item is
explained in thestudyand thereforehalfpointsof the totalachievablepointsaregiven; Ͳ: the item isnot
explainedinthestudyandnopointsaregivenforthatitem.
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Statistics
Only trials with pain intensity as the main outcome measure were considered as
relevant.AsmentionedinthestudyofvanTulderetal.10,acutͲoffpointof50wasused
for the methodological quality score. A trial was qualified as high quality if the
methodologicalscorewas50pointsormore. Ifthescorewas lessthan50points,the
study was considered to be of low quality. The level of evidence for therapeutic
intervention effectiveness was categorized according to four levels of scientific
evidence,basedonthequality,outcomeandrelevanceofthestudies10.This includes:
strong evidence, moderate evidence, limited evidence and no evidence. Strong
evidence:multiplerelevant,highqualitytrials;moderateevidence:onerelevant,high
quality trialandoneormore relevant lowquality trialswere identified; limited:one
relevant high quality trial or multiple relevant, low quality trials; no evidence: one
relevant,lowqualitytrialornorelevanttrialsortrialswithcontradictoryoutcomes.
Results
RandomizedplaceboͲcontrolledandrandomizedactiveͲcontrolledtrials
NineRCT’s,with a varietyofdiagnose including,burningmouth syndrome,bruxism,
temporomandibular joint disorders, radiation induced pain, atypical facial pain and
postherpeticneuralgiawerefound11Ͳ19.Twoofthesestudiesinvestigatedthetreatment
of postherpetic neuralgia or neuropathic pain11,17. One study about treatment of
chronic idiopathic pain disorders was identified14. The patient populations of these
threestudiesconsistednotonlyofpatientswithorofacialpain,butalsoofpatientswith
otherpaindisorders.Becauseoftheheterogeneousstudypopulationsofthesestudies
and thedifficultyofextrapolating thesestudies to ‘orofacialcomplaints’alone, these
three articles were excluded11,14,17. The hierarchical list of the quality score is
demonstrated in Table 3.2. In Table 3.3 the randomized placebo controlled
trials12,13,15,16 are listedwhereas the randomized activeͲcontrolled trials are shown in
Table3.418,19.
Themethodologicalqualityscoresofthearticlesinthisreviewrangedfrom52.5to77.
All six randomized controlled trials had a methodological quality score higher than
fifty12,13,15,16,18,19andwerethereforeconsideredasstudiesofhighquality.Twostudies
used a crossover design13,15. Study samples varied between 10 and 76. Treatment
modalities included trazadone12, nortriptyline19, amitriptyline15,16, paroxetine18,
sertraline18andvenlafaxine13.
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RandomizedplaceboͲcontrolledtrials
Burningmouthsyndrome(BMS)
Tammialaetal.investigatedtheeffectoftrazodoneonBMS.Intotal37patientseither
received200mgtrazodoneoraplacebo12.Painwasmeasuredduringthis8weekstudy
but therewas no significant reduction in pain. In both groups, theBeckDepression
Inventory showed a significant improvement.No significant difference between the
trazodoneandtheplacebogroupwasfoundasmeasuredintheMcGillQuestionnaire,
which reflects the intensity of the pain experienced. Trazodone proved not to be
effectiveinthetreatmentofburningmouthsyndrome.
Bruxism
In a crossover study, amitriptyline 25 mg/night was compared to placebo15 in
10patientswithpainas resultof bruxism.After4weeksof treatment therewasno
significant improvement inpain reduction.The levelofperceived stresswas reduced
significantly in the treatmentgroup.Theauthorsadvisedsmalldosesofamitriptyline
forthemanagementofperceivedstressinpatientswithbruxism.
Temporomandibularjointdisorders
Theeffectofamitriptylineontemporomandibular jointdisorderwasdescribed inone
study16.TwentyͲfivemgamitriptylineperdayfor4weekswascomparedwithplacebo
in 12 patients. BothVASͲpain and VASͲdiscomfort scales showed positive significant
results.Amitriptylineseemedtoimprovethepainreduction.
Atypicalfacialpain
Forsselletal.examinedtheeffectofvenlafaxine37.5mgonceortwiceaday,forten
weeksin30patientswithatypicalfacialpaininaplaceboͲcontrolledstudy13.ThiscrossͲ
overstudyprovidedmixed results.Pain intensityandpain reliefwasmeasuredusing
the VAS en VRS (verbal rating scale). Only VRS demonstrated significant results.
Furthermorepainreliefwassignificantlyhigherinthevenlafaxinegroup.Intheplacebo
group, significantlymore escapemedicationwas consumed. Anxiety and depression
scoresdidnotdifferbetweenvenlafaxineandtheplacebogroup.
RandomizedactiveͲcontrolledtrials
Burningmouthsyndrome
Theeffectof20mgparoxetinedaily,50mgsertralinedailyor50mgamisulpridedaily
wasstudied in76patients,wherebyasignificant improvement inpainreduction inall
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threetreatmentgroupswasfound18.Thedepressionandanxietyscalesdemonstrateda
significantimprovementfrombaselineinallthreegroups.
RadiationͲinducedmucositispaininheadandneckcancer
Onehighquality trialwas foundevaluatingpain inhead andneck cancer19. Fivemg
morphine6timesadayfor8weekswascomparedto50Ͳ150mgnortriptylineperday
in43patients.Morphine resulted in significantpain reductioncompared tobaseline,
whereasnortriptylinedidnotresultinasignificantpainreduction.Theantidepressant
groupshowedasignificantreductionintheBeck’sDepressionInventoryfrombaseline
topostͲirradiationfollowͲup.However,itwasnotclearifthisreductionwastheresult
oftheantidepressiveorpainͲrelievingeffectsofnortriptyline.
Methodologicalflaws
Themostprominentmethodologicalflawsinthereviewedstudiesincludedsmallstudy
size, dropouts leading to bias (more than 5%), lack of details about previous
medications and medical consumption during the studies, inadequate patients’
compliancedescriptionandno intention to treatanalysesoradequatecorrection for
baselinedifferencesordropouts(Tables3.2).Inmoststudiesitwasnotclearwhether
the therapist or the observer was blinded and the blinding was only in one study
evaluated12.Moreover,only two studies testedwhether theblindingprocedurewas
adequate12,17.
Discussion
Thedescribedstudywasdesignedtoprovideinformationontheuseofantidepressants
asatreatmentmodality,inorofacialpaindisorders.
Depending on the success of obtaining the results of all studies that have been
conductedonthesubjectatissue,areviewoftheliteraturemayormaynotbeofgreat
value. Reviews are subject to bias caused by the outcomes of published and
unpublishedstudiesdiffering(publicationbias).Mucheffortwasput intoobtainingall
availablestudies,neverthelessitispossiblesomeimportantpublishedandunpublished
trials were missed. Furthermore we were not blinded for the outcomes of the
publications in this review. Some degree of reviewer bias can therefore not be
excluded.However, any reader can check our point assignment and apply different
weightstodifferentcriteria9.Wecouldonlyguaranteeanaccurate interpretationand
assessmentofthedataforstudieswritteninEnglishorDutch.Thereforewechosenot
to include articleswritten in other languages.Due to this approach,wemight have
excludedsomerelevantstudiesinthisreview,leadingtobias.Inaddition,themanner
in which methodological assessment was performed considering the assessment
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instrumentused,maybe subject to interpretationbias.Oneof themain reasonsof
assessing the quality of a study is to estimate the risk of bias in these studies. For
example,includedsingleblindedstudieshavehigherchancestohavebias,thandoubleͲ
blindedstudies.Thismayalsohasanaffectonthefinalconclusionmade inareview.
Withthe‘15Ͳitemchecklist’weusedtoassesthemethodologicalqualityofeachstudy
andhopedtopreventthisproblem.Ascanbereadinthisreviewourincludedstudies
allhavescoreshigherthan50,whichindicateastudyofhighmethodologicalquality.
Astheincludedtrialsusedifferentpainassessmentitisdifficulttocomparethestudies,
letalonetoformulateauniversalconclusionoradvise.Furthermore it ispossiblethat
nosignificantdifferencesbetween thedifferent treatmentmodalitiescouldbe found
due to small sample sizes. Therefore, using confidence intervals would be more
conclusive. Unfortunately these were not always available, making comparisons
difficult.
Six randomized trials12,13,15,16,18,19,ofwhich fourwereplacebocontrolled12,13,15,16were
identified.Althoughall studieswereclassifiedas“highquality”,heterogeneityof the
trialsandthesmallsamplesizesprecludedthedrawingoffirmconclusionsaboutthe
efficacyoreffectivenessofanyoftheinterventionsstudiedonorofacialpainpatients.
TwostudieswerefoundaboutBMS12,18.Trazodone12demonstratedinonehighquality
studynosignificantreductioninpaininpatientswithBMS.Ontheotherhand,theuse
ofparoxetine18orsertraline18showedasignificantimprovementinastudypopulation
diagnosedwithBMS. InpatientswithBMS, limitedevidence is found thatparoxetine
andsertralinecanbeusedtoreducepain.Thereisalsolimitedevidencethattrazodone
isnoteffectiveinpatientswithBMS
Pain inpatientswithbruxismdidnot improveafteramitriptylineadministration15.As
there was only one study found, there is limited evidence for the effectiveness of
amitriptylineinpatientswithbruxism.
Amitriptyline16demonstratedapositivesignificanteffectonpainreduction inpatients
withtemporomandibularjointdisorders.ThisstudyistheonlyRCTonantidepressants,
therefore there is limited evidence that amitriptyline is effective for patients with
temporomandibularjointdisorders.
The effect of nortriptyline19 on pain in head and neck cancer showed no positive
significanteffectandnootherstudieswerefoundonthissubject.Inconclusionthereis
limitedevidencethatnortriptylineisineffectiveinpatientswithpaininheadandneck
cancer.
Venlafaxine13was reported to reduce the pain significantly in patientswith atypical
facialpain.However, asonlyone randomized controlled trial is available concerning
this subject, there is only limited evidence for the efficacy of venlafaxine in these
patients.
Inthereviewedstudiesthemajormethodologicalflaws includedthesmallstudysize,
nospecificdescriptionofpreviousmedicationsandmedicalconsumptionduringatrial,
imprecise patients’ compliance description and no intention to treat analyses or
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adequate correction for baseline differences or dropouts. Mostly it was not clear
whether the therapist or the observer was blinded and blinding was almost never
evaluated.Authorsofincludedstudiesnevermadeadifferentiationbetweenobserver
andtherapist.Therefore,noarticle,includedinthisreview,wasgivenpointsforitemK
(Blindingoftherapist),onthe15–itemcriteria6.
The included studies used different kinds of antidepressants, such as tricyclicͲ, nonͲ
tricyclic (tetracyclic) antidepressants and (selective) serotonin reuptake inhibitors
(SSRIs). These antidepressants differ in mechanism of action. The majority of the
tricyclic and tetracyclic antidepressants act primarily as serotoninͲnorepinephrine
reuptake inhibitors by blocking the serotonin transporter and consequently the
norepinephrine transporter. This results in an elevation of the extracellular
concentrationsof theseneurotransmitters and an increaseofneurotransmission20,21.
SSRIsontheotherhand,inhibitthereuptakeoftheneurotransmitterserotonin(5ͲHT;
hydroxytryptamine)intothepresynapticcell.Thisincreasesthelevelof5ͲHTwithinthe
synapticcleft.Comparedtootherantidepressants,toxicityoccursathigherdosagesfor
SSRIs,andtheyexhibitfewerandmildersideeffects.
The inhibition of the reuptake of both transmitters in the spinal cord inhibits the
pathway in the dorsal horn and at the ectopic sites in the peripheral nerve. It is
hypothesized that the analgesic effect of antidepressant is the result of this
inhibition13,22.
Theuseofantidepressantsisnotwithoutrisks.Severalauthorsdemonstratedtheside
effectsof these agents such as serotonergic andnoradrenergic stimulation including
nausea and vomiting, sexual dysfunction, sweating, headache, dry mouth and
constipation.Butalsomoresevereadverseeventsassuicide,hyponatremia,serotonin
syndromeandcardiovasculareffecthavebeendescribed23Ͳ25.Cardialpalpitationsand
arrhythmiaprovedtobethemostdangerous22,26.
In thesix includedstudiesdifferentantidepressantswereused indifferentdisorders.
Furthermore, there was a lack of randomized trials concerning the use of these
treatmentmodalitiesinfacialpaindisorders.Thelimitedevidenceoftheireffectiveness
inpainmanagementandtheirsideeffects,maketheadministrationofantidepressant
inthetreatmentofpaininpatientswithorofacialpainquestionable.Itisimportantto
develop a consensus on the treatment of these disorders using antidepressive
medications.More high quality prospective trials and homogeneity in study design,
diagnosis and used antidepressant agents are needed. It is important that more
randomizedcontrolledtrialsareperformedforallmodalitiesmentionedinthisreview.
A first stepmightbe to focusonmorehighquality trials concerningburningmouth
syndrome.Twohighqualitystudieshavealreadybeenconductedandthereforemore
trialsaboutthistopicmightresultinthedrawingofafirmerconclusion.Asmentioned
above,researchersshouldkeepinmindthatthestudypopulationishomogeneousand
the investigated antidepressants are the same as in the studies presented in this
review.
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Abstract
Objectives
Localcompressionprovedtoreducepostoperativepainafterthirdmolarsurgery. It isassumed
thatcompressionleadstovasoconstrictionandreductionofpainmediatorstothesurgicalfield.
Consequentlyresultinginpainreduction.

Materialsandmethods
ParticipantsingroupA(thevasoconstrictiongroup)received,aftersurgicalremovalofthethird
molar, one cartridge of Ultracaine D.S. Forte; those in group B (control group) received one
cartridgeUltracaineD.S.aftersurgicalremovalofthethirdmolar.Pain intensitywasmeasured
onavisualanaloguescale(VAS).Overallpainreductionwasscoredonaglobalperceivedeffect
(GPE)scale.AqualityͲofͲlifequestionnairewascompletedaswell.

Results
RepeatedͲmeasuresANOVAdemonstratedthatafterthefirstpostoperativedaysignificantpain
reductionoccurred in groupA, compared to groupB. In groupA, 21 (80.8%)of thepatients,
indicated that the pain reductionwas successful. In group B, only 16 (66.7%) of the subjects
thoughtthatthepainwasreducedsuccessfullybyday7.However,thedifferencesbetweenthe
groupswerenotstatisticallysignificant.

Conclusion
Becausethepresentstudyhassmallpatientgroupsandlimitedsignificantoutcomesitwouldbe
necessarytodomoreresearchtofindclearandstrongresults.Despitetheshortcomingsofthis
study, the results indicate that extra epinephrine is a good method for reducing pain and
discomfortafterthesurgicalremovalofthirdmolars.
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Introduction
Local cold compression treatment (cryotherapy) isoftenused to reducemetabolism
and control inflammation and haemorrhage1Ͳ6. Ice compression decreases the
excitability of free nerve endings and peripheral nerve fibres, increasing the pain
threshold3,7,8. It is assumed that these results are achieved by influencing the
haemodynamic,neuromuscularandmetabolicprocesses3,7,9,10.
IntheirsystematicreviewontheuseoficeinthetreatmentofacutesoftͲtissueinjury
Bleakleyetal.demonstratedthatafterorthopaedicsurgerythereislittledifferencein
theeffectivenessof icecompressionandcompressionalone11.Generallythere is little
evidencesuggesting that theadditionof ice tocompressionhasanysignificanteffect
on pain scores. There appears to be no information on the differences between
compression alone and compressionwith ice aspain reducingmodalities after third
molarremoval.
The removal of impacted thirdmolars involves trauma to the soft tissues and bony
structuresoftheoralcavity,resultinginpainandswelling12.Itisoftenadvisedthatthe
operatedside is tobe treatedwithan icepack (cryotherapy).Cryotherapy isperhaps
thesimplestandoldest therapeuticmodality in themanagementofacutesoftͲtissue
damagecausedbyinjuriesorsurgery1,2,13Ͳ17.Theeffectsoficehavebeendemonstrated
in numerous animal models and human studies4Ͳ7,10,18Ͳ20. According to van der
Westhuijzenetal.10,advantagesof localapplicationofcoldstimuli includeprevention
ofoedemaduetoareductioninfluidaccumulationwithinthebodytissues,reduction
ininflammation,slowingofmetabolism,andcontrolofhaemorrhage.
In a randomized trial, ice compression and compression proved to be superior in
reducingpostoperativepain anddiscomfort after surgical thirdmolar removalwhen
comparedwithnotreatment6,20.However,compressionandicecompressionwerenot
significantlydifferentintermsofreducingpostͲsurgicalpain.Accordingtotheauthors
the similar effect of compression and ice compression in their studymay partly be
explained by the vasoconstrictive effect. Several authors have postulated that force
appliedtoatissuearearesults indecreasedblood flow in thatarea,probablydue to
compressionofthevascularsystemsupplyingthearea21,22.Hypothetically,compression
of the surgical side after thirdmolar removal can lead to decreased blood flow by
meansofvasoconstriction, consequently reducing the flowof inflammatoryandpain
mediators in the surgical field. So, introducing a vasoconstrictive modality to the
operatingsitewouldinfluencethepainintensity.
ThepresentsingleͲblind,randomizedcontrolledstudywasdesignedtoinvestigatethis
hypothesis.
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Materialsandmethods
A prospective, randomized, clinical, singleͲblind designed study consisting of two
groupswithan intentionͲtoͲtreatanalysiswaschosen.Vasoconstrictionwasachieved
using epinephrine. All participants received the same anaesthetics before surgery.
ParticipantsingroupA(thevasoconstrictiongroup)received,aftersurgicalremovalof
thelowerthirdmolar,onecartridgeofUltracaineD.S.Forte;thoseingroupB(control
group)receivedonecartridgeUltracaineD.S.aftersurgicalremovalofthe lowerthird
molar. The surgeons performing the surgical procedure were not blinded to the
randomization scheme. The patients and the investigators were blinded to their
assignment in the randomization.Regardlessof the randomizationgroup,allpatients
receivedstandardpainmedication.
Patients
The trial was carried out in the department of Oral and Maxillofacial Surgery at
‘Rijnland’ hospital in Leiderdorp, the Netherlands, between 11Ͳ08Ͳ2009 and 01Ͳ12Ͳ
2011. All patients in whom surgical third molar removal was indicated were asked
whethertheywere interested to takepart inastudyonpostͲsurgicaltreatmentwith
vasoconstriction.Only patientswith surgical removal of onemandibular thirdmolar
were included in the study. Further inclusion and exclusion criteria for patients are
showninTable4.1.Sincetheassessmentofpainwastheprimaryobjective,a10Ͳpoint
visualanalogue scale (VAS)wasused for the sample size calculation.Forobtaininga
statisticallysignificanttreatmentdifference,usingastandardpoweranalysis,asample
sizeofapproximately30patientspergroupwasdeterminedexpectingadifferenceof
1.5points inthemeanVASscoreforpostoperativepainbetweeneachofthegroups,
withastandarddeviationof1.8points,asignificancelevelof0.05andapowerof90%.

Table4.1 Inclusionandexclusioncriteria.
Inclusioncriteria Exclusioncriteria
Impactedmandibularthirdmolar Pregnancyorlactation
Agebetween16to55years Notbeingabletoprovideinformedconsent
Writteninformedconsent Knownchronicpainsyndrome
Nopain,beforesurgery KnownRaynaud’sphenomenon
 Knownkidneyand/orsevereliverdisease
 Existingorhistoryofgastriculcer
 Knownnervedamageinthesurgicalarea
 Presenceofactiveinfection
 Sufferingfromdiabetesmellitus
 Presenceofmalignantdisease
 Patientswithheartfailure
 Patientswithpulmonarycongestion
 Dermatologicaldiseasesoftheface

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AppendixA Questionnairequalityoflife.
 No(%) Yes(%)  
Socialisolation    
1a.Didyoukeepyourusualsocialactivities?    
1b.Haveyoucontinuedpractisingyourfavouritesportor
hobbies?
   
Pleasemarkthereasonforsocialisolation:    
1c.painand/orswelling    
1d.physicalappearance    
1e.badmood    
1f.malaise    
Workingisolation    
2a.Didyouaskforsickleaveordiscontinueyourwork?    
2c.Didtheextractionaffectyourperformanceatwork?    
2d.Didsomebodyaccompanyyou?    
2e.Hasthispersondiscontinuedhis/herworktodoso?    
 Notatall
(%)
Alittle
(%)
Quitealot
(%)
Very
much(%)
Eatingabilityanddietvariations    
3a.Didyoucontinuewithyourusualdiet?    
3b.Didyounoticeanychangeintheperceptionoftaste?    
3c.Didyoustopchewingontheoperatedside?    
3d.Didyounoticeanychangeinchewingability?    
3e.Didyouhaveproblemsopeningyourmouth?    
Speakingability    
4a.Haveyounoticedanychangeinvoice?    
4b.Haveyounoticedanychangeinyourabilitytospeak?    
4c.Whenyoutalkwithotherpeople,dotheyunderstand
you?
   
Sleepimpairment    
5a.Haveyouhadproblemsfallingsleep?    
5b.Haveyouexperiencedinterruptionsinsleep?    
5c.Hasyoursleepbeenrefreshing?    
 No(%) Yes(%)  
5e.Haveyoufeltdrowsy?    
 Notatall
(%)
Alittle
(%)
Quitealot
(%)
Very
much(%)
Physicalappearance    
6a.Haveyounoticedchangesinyourphysicalappearance?    
6b.Isitwhatyouexpected?    
 No Yes  
Satisfactionwithtreatment    
7a.Areyousatisfiedwiththetreatment?    
7b.Wouldyourecommendit?    
7c.Wouldyourepeatit?    
7d.Doyoufeelthattheproblemcausingyouseektreatment
hasbeensolved?
   

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AppendixB Meandurationofthequalityoflifealterations.
 Mean(SD)
2b.Ifyoudiscontinuedyourwork,forhowmanydays? 
3f.Ifyouhadeatingdifficulties,forhowmanydays? 
4d.Ifyouobservedchangesintheabilitytospeak,forhowmany
days? 
5d.Ifyoursleephasbeenaffected,forhowmanydays? 
6c. Ifyounoticedchanges inyourphysicalappearance,forhow
manydays? 

Anaesthetics
All participants received the same anaesthetics before surgery. The inferior alveolar
nerve and the lingual nerve were anesthetized by administering one and a half
cartridges ofUltracaine D.S. Forte (perml: 40mg articainehydrochloride / 0.01mg
epinephrine).
Surgicalremoval
A standardized surgical technique was undertaken. Full mucoperiosteal flaps were
elevated prior to the removal of the third molars. Alveolotomy and, if necessary,
sectioning of the toothwas carried out using a drill under concomitant continuous
sprayofsterilesalinesolution.Removalofthetoothwasthenperformedfollowedby
meticulous irrigationofthesurgicalareawithsterilesalinesolutionforeliminationof
debris.The flapwas thenrepositionedand thewoundwassutured.Aspostoperative
treatment,500/10mgparacetamol/codeinewasdispensed toall theparticipantson
demand. The maximal daily dosage was 4000/80 mg. The consumption of
paracetamol/codeine and othermedications each day during the first postoperative
weekwereregisteredinthedatacollectionnotebook.
PostͲsurgicalanaesthetics
Twodifferent anaestheticswereusedpostͲsurgically. Inparticipantsof groupAone
cartridge of 1.7 ml Ultracaine D.S. Forte (per ml: 40 mg articainehydrochloride /
0.01mg epinephrine) was administered buccal (mesial, middle and distal of the
alveotomy) after surgical removalof the thirdmolar. In groupB less vasoconstrictor
wasused after surgery (placebo).After removalof the thirdmolar,one cartridgeof
1.7mlUltracaineD.S. (perml:40mgarticainehydrochloride/0.005mgepinephrine)
wasadministeredbuccally(mesial,middleanddistalofthealveotomy).
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Measurement
InapaindiarycontainingaVASof10cm,thepatientsrecordedthe intensityofpain
3times a day for 1week. TheVAS is normally used to assess pain intensity. Itwas
anchoredby2endpoints indicating the2extremes; i.e. ‘nopain’at the leftand ‘the
worst possible pain’ at the right endpoint. In addition, all patients rated the global
perceivedeffect(GPE)ona7Ͳitemscale(1,worstever;2,muchworse;3,alittleworse;
4,nochange;5,alittleimproved;6,muchimproved;and7,bestever).TheGPEscale
wastranslatedfromEnglishtoDutch23.TheGPEwasrecordedonday3and7.TheGPE
classificationindicatingasuccessfultreatmentoutcomematerializedwhenthepatients
indicated a score of 6 or 7 on the GPE rating scale. The other GPE scores were
associatedwith treatment failure.Anyadverseeventexperiencedby theparticipants
wasalsorecorded.
A qualityͲofͲlife questionnaire (Appendix A and B) assessing the quality of life after
surgery,whichwastranslatedintoDutch,washandedouttothepatients;ithadtobe
completed after 1week. Before surgery, the pain diary and the questionnairewere
explained in detail to the patients. Both the pain diary and the questionnairewere
returnedbymail.
Thescoreforthedegreeofmolarimpactionwasdeterminedaccordingtothemethod
describedbyPedersenetal24,25;usingthismethod,acompositescorewasobtainedby
summing the individual scores based on Winter’s classification, PellͲGregory ramus
classification and PellͲGregory occlusal classification, as demonstrated in Table 4.2.
Winter’s classification describes the tooth angulation, i.e. distoͲangular, vertical,
transverseandmesioͲangularpositions.PellͲGregory ramusclassificationoutlines the
following3classesofthirdmolarsbasedonthehorizontalpositionofthetoothwithin
theramus:class1,adequatespaceforthemandibularthirdmolar(M3)existsbetween
themandibularsecondmolar(M2)andtheascendingramus;class2,inadequatespace
for M3 exists between M2 and the ascending ramus; class 3, M3 is contained
completelywithintheramus.
PellͲGregoryocclusalclassificationisbasedontheverticalpositionofM3relativetothe
cementoͲenamel junction (CEJ) of theM2.According to this classification, the three
occlusallevelsare:occlusallevelA,theocclusalsurfaceofM3isabovetheCEJ;occlusal
levelB,theocclusalsurfaceofM3isattheCEJ;occlusallevelC,theocclusalsurfaceof
M3isbelowtheCEJ.
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Table4.2 CompositedifficultyscoreofmandibularthirdmolarimpactionaccordingtoPederson.
Parameter Score
1.Winter’sclassification(WI) 
 Distoangular 4
 Vertical 3
 Horizontal/Transverse 2
 Mesioangular 1
2.PellͲGregoryclassificationRamus(Ri) 
 Class3 3
 Class2 2
 Class1 1
3.PellͲGregoryclassificationsOcclusal(Oi) 
 LevelC 3
 LevelB 2
 LevelA 1
 CompositemandibularpositionscoreCi=Wi+Ri+Oi Range,310

Statistics
Datawere processed using the Statistical Package for Social Sciences (SPSS) version
13.0.Forparametricdata,Student’stͲtestandrepeatedͲmeasuresanalysisofvariance
(ANOVA)wereused,andfornonͲparametricdata,chiͲsquaretestswereperformed.
Results
The patients in the two groups did not differwith respect to age, sex or degree of
surgicaldifficultyasinferredfromthetypeofimpaction,notedinTable4.3.

Table4.3 Demographicdistributionandcompositedifficultyscore
Group Adrenaline
n=27
NonͲAdrenaline
n=24
Sex  
Male 13 9
Female 14 14
Age(yrs;Mean±sd) 25.5±5.4 25.6±5.9
CompositeDifficultyScore(Mean±sd) 7.5±1.2 7.1±0.9

Furthermore, therewasnosignificantcorrelationbetween thedegreeofdifficultyof
thesurgicalprocedureandpostoperativepain.
RepeatedͲmeasures ANOVA demonstrated that after the first postoperative day
significantpainreductionoccurredingroupAcomparedtogroupB(p<0.05,Figure4.1,
Table 4.4). Except forday 7, the score seenonday 7 in groupAwas lower than in
groupB,howevernotsignificant.Alsotheaveragepainscoreforthe7daysingroupA
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was21.4±18.3,whichwas lower than ingroupB (35.5±24.8),however,nosignificant
differencewasfound.














Figure4.1 MeanpainintensityperdayobtainedbytheVAS.The*indicatesasignificantdifference
betweengroupA(adrenaline)andB(nonͲadrenaline).


Table4.4 Themeanpainintensityperdayandtheaveragepainfor7days,basedaccordingtotheVAS.
Group Day0 Day1 Day2 Day3 Day4 Day5 Day6 Average
A
mean±sd

37.5±23.2

21.3±16.5

12.6±12.2*

9.7±11.6*

6.7±8.9*

5.0±6.9*

5.2±8.5*

21.4±18.3
B
mean±sd

48.1±20.7

30.5±23.1

31.8±25.4

24.9±25.5

20.5±22.4

19.4±25.6

16.3±23.4

35.5±24.8
*p<0.05comparedtogroupB.

IngroupA,21(80.8%)ofthepatients,indicatedthatthepainreductionwassuccessful.
In group B, only 16 (66.7%) of the subjects thought that the pain was reduced
successfully by day 7. However, the differences between the groups were not
statisticallysignificantly(p>0.05;Table4.5).

Table4.5 Globalperceivedeffect(GPE)scores.
Group  Frequency Percent
A Success
Failure
Total
21
5
26
80.8
19.2
100.0
B Success
Failure
Total
16
8
24
66.7
33.3
100.0

AsdemonstratedinTable4.6therewasnosignificantdifferenceintheconsumptionof
analgesicsinbothgroups.
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The qualityͲofͲlife questionnaire demonstrated better scores for questions in the
vasoconstrictiongroup.Therewasasignificantdifferencebetween the twogroups in
question6A(Didyounoticeanydifferencesinyourphysicalappearance?).Question7C
(Wouldyouputyourselfthroughthetreatmentagain?)hadatendencytowardbeing
significantloweringroupA,pwas0.055.(AppendixA)

Table4.6a Analgesicconsumptioneachday(doseparacetamolmg/patientper24h).
Group Day0 Day1 Day2 Day3 Day4 Day5 Day6
A
(mean±sd)

1837.0±880.2

1795.5±796.7

1716.7±1064.3

1391.9±964.3

1000.0±707.1

1285.7±636.2

1583.3±917.4
B
(mean±sd)

1763.4±665.8

1882.3±718.7

1735.9±970.1

1642.9±988.9

1416.7±763.7

944.4±527.1

1125.0±750.0


Table4.6b Analgesicconsumptioneachday(dosecodeinemg/patientper24h).
Group Day0 Day1 Day2 Day3 Day4 Day5 Day6
A
(mean±sd)

43.1±21.8

47.5±30.3

43.6±22.9

32.7±22.9

36.0±28.8

40.0±31.6

40.5±21.2
B
(mean±sd)

42.9±28.7

51.9±19.7

45.7±24.2

46.7±27.8

38.3±19.4

20.0±8.2

35.4±14.2


Table4.6c Analgesicconsumptioneachday(dosebrufenmg/patientper24h).
Group Day0 Day1 Day2 Day3 Day4 Day5 Day6
A
(mean±sd)

600.0±0.0

800.0±565.7

Ͳ

1200.0±0.0

900.0±424.3

400.0±0.0

Ͳ
n 2 2 0 1 2 1 0
B
(mean±sd)

666.7±230.9

Ͳ

1300.0±959.2

1000.0±489.9

1100.0±757.2

1450.0±929.2

1100.0±945.2
n 3 0 4 4 4 4 4
n=numberofpatients

Discussion
The removal of impacted thirdmolars involves trauma to the soft tissues and bone
structures of the oral cavity, resulting in pain and swelling12. These discomforting
outcomeshavetobeavoidedasmuchaspossible.InJuly2008astudywasconducted
by Forouzanfar et al. in this respect20. The similar effect of compression and ice
compression in the study of Forouzanfar et al. may partly be explained by the
compression of the vascular system supplying the area21,22. Hypothetically,
administeringepinephrineasavasoconstrictor could lead to the same resultsas the
vasoconstrictivereactioncausedbycompressionofthesurgicalsideafterthirdmolar
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removal.Toevaluate thishypothesis, thepresentsingleͲblind, randomizedcontrolled
studywasundertaken inwhichepinephrinewasusedasvasoconstrictor.Theplacebo
effecton thevasoconstrictorgroup (A)and thecontrolgroup (B)wasassumed tobe
equal as all patients received the same local anaesthetics, i.e. articaineͲ
hydrochloride/epinephrine. Thepatientswere treated in separate rooms inorder to
minimizeanybiasresultingfromcontactwitheachother.
PatientsinbothgroupsindicatedareductioninpainasmeasuredbytheVASandGPE.
The results of the VAS scores demonstrate clearly, that a higher concentration of a
vasoconstrictor,aftersurgicalremovalofthethirdmolars,results inabetterreducing
of thepostoperativepainanddiscomfortaftersurgical removalwhencompared toa
lesser concentration of a vasoconstrictor. After the first postoperative day, these
resultsweresignificantlydifferentintermsofreducingpostͲsurgicalpain.
The qualityͲofͲlife questionnaire demonstrated that the patientswho receivedmore
vasoconstrictorpersistedwiththeirnormalsocialactivitiesmorefrequently.Themain
reasons for social isolation in the control group, were observed to be physical
appearance and bad mood. The questionnaire made clear as well, there was a
significant difference on the physical appearance between the two groups.GroupA
noticed fewerdifferences in theirphysicalappearanceafter thirdmolarsurgery.This
also seems to support our theory of the vasoconstrictive effect of epinephrine,
resultinginlessbleedingandreducingtheflowofmediators.Theextravasoconstrictor
thatisgivenaftersurgerytogroupAalsoresultsinadecreasingeffectatdiscomforts,
as swelling and development of hematoma. The difference in consumption of
analgesics foundbetween the twogroupswasnot significant in contradiction to the
reductionofpainmeasuredbytheVAS,whichwassignificantdifferent.This indicates
thatthegreaterpainreductionobservedinthevasoconstrictiongroupwasnotcaused
byahigherconsumptionofpainͲrelievingmedications.
This studyhas several shortcomings. In this study, the subjectivemeasurementsVAS
and GPEwere used to assess the pain; however it should be realized that in pain
studies thesemeasurementsare themostused instruments.Nevertheless there is a
change in the GPE scores, which could be wrongly interpreted. The treatment is
acknowledgedsuccessfulwhenpatientsscoreda6ora7, respectively;painmaximal
improved,comparedto the first twodays,andpain improveda lot,comparedto the
first twodays (Table4.5,AppendixAandB).WhenpatientsdidnothaveahighVAS
score the first few days, theywill not score this topic as an improvement (6 or 7),
althoughthetreatmentissuccessful.
The qualityͲofͲlife questionnaire was translated into Dutch. Hence, its validity with
regard to theprecisemeasurement of the quality of life can bequestioned. To our
knowledge, there is no other qualityͲofͲlife questionnaire in Dutch for third molar
removal. The patients’ compliance of correctly addressing the pain diary and the
questionnaireisnotclear.Weassumethatthecomplianceisequalandcomparablein
eachpatientgroup.Further,tomaximizethecompliance,allpatientswere instructed
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how to complete the diary and questionnaire before the treatment. The overall
compliancewithreturningthequestionnairewasveryhigh.
Despitetheseshortcomingstheresults indicatethatextravasoconstrictorwill leadto
pain reduction and discomfort after the surgical removal of lower thirdmolars. The
resultsofthepresentstudycomparedtothestudyofForouzanfaretal.20couldbethe
sameduetothesamevasoconstrictivereaction.Severalauthorspostulatedthatforce
appliedtoatissuearearesults indecreasedblood flow in thatarea,probablydue to
compression of the vascular system supplying the area21,22. Hypothetically, extra
vasoconstrictor applied to the surgical side after third molar removal can lead to
decreased blood flow, consequently reducing the flow of inflammatory – and pain
mediatorsinthesurgicalfield.
Becausethepresentstudyhassmallpatientgroupsandlimitedsignificantoutcomesit
wouldbenecessarytodomoreresearchtofindclearandstrongresults.

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Abstract
Objectives
Orthognathic surgery is associated with postoperative pain. This study was designed to
investigate the effect of cryotherapy on pain and quality of life after orthognathic surgery.A
prospective,randomized,placeboͲcontrolled,singleͲblindpilotstudydesignwasperformed.

Materialandmethods
ParticipantsingroupAapplied20hoursofcoldwatercirculationwiththeHilotherm®mask,with
a temperature of 15°C; those in group B received the Hilotherm® mask without circulation
(control group); and those in group C did not apply any compression. Pain intensity was
measuredonavisualanaloguescale(VAS)threetimesadayforsevendays.Atdayseven,overall
pain reduction was scored on a global perceived effect (GPE) scale and a qualityͲofͲlife
questionnairewascompleted.FiftyͲfourpatientscompletedthetrial.

Results
TheVAS scoresdidnot showany significantdifferences inpain intensitybetween thegroups.
Based on theGPE ratings, in groups A and Cmore patients indicated that painwas reduces
successfully,howevernotsignificant.Qualityof life showedno significantdifferencesbetween
thethreegroups.

Conclusion
Concerningtheresultsofthisstudy,itisdifficulttomakefirmconclusionsontheeffectivenessof
cryotherapy in postoperative pain management after orthognathic surgery. A larger study
populationisneeded.

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Introduction
Orthognathicsurgeryinvolvestraumatothesofttissuesandbonestructuresoftheoral
cavity,resultinginpainandswelling.Thesediscomfortingoutcomeshavetobeavoided
asmuchaspossible.Theuseofcorticosteroids,nonͲsteroidalantiͲinflammatorydrugs
and other analgesics reduce these discomforts. Some authors postulated the use of
localcoldcompression(cryotherapy)inpostoperativeswellingandpain1Ͳ9.
Local cold compression treatment is often used to reduce metabolism and control
inflammationandhaemorrhage10,11. Icecompressiondecreasestheexcitabilityoffree
nerve endings and peripheral nerve fibres, increasing the pain threshold10,12,13. It is
assumed that these results are achieved by influencing the haemodynamic,
neuromuscularandmetabolicprocesses10,13Ͳ15.Intheirsystematicreviewontheuseof
iceinthetreatmentofacutesoftͲtissueinjuryBleakleyetal.demonstratedthatafter
orthopaedicsurgerythereislittledifferenceintheeffectivenessoficecompressionand
compressionalone16.Generally there is littleevidencesuggestingthat theadditionof
icetocompressionhasanysignificanteffectonpainscores9.
Less information is available on the use of coldtherapy in patientswho underwent
orthognathic surgery.Ranaet al.demonstrated that theuseof cold compressionby
meansofawatercirculatingcoolingdevice(Hilotherm®,Ludwigshafen,Germany)will
reducepainandswellingsignificantlyinthesepatientscomparedtoconventionalcold
pack17,18.Althoughthestudywasperformedwell,itisdifficulttodrawfirmconclusions,
asintheirstudytherewasalackofaplacebooranotreatmentgroup.
The present pilot study was designed to investigate the use of the Hilotherm® in
reducingpostoperativepaincomparedtoaplaceboandanotreatmentgroup.
Materialsandmethods
ThecoldcompressionwasperformedbymeansofawaterͲcirculatingcoolingsystem.
Thewaterwas circulated throughapolyurethanemaskwhichwas connected to the
Hilotherm® device. The temperature setting of the device ranges between +10 and
+30°C.
Aprospective, randomized,placeboͲcontrolled, singleͲblinddesigned study consisting
ofthreegroupswithanintentionͲtoͲtreatanalysiswaschosen.
Cold application after surgery is usedworldwide to achieve pain reduction. For this
reasonnomedicalethicalapprovalwasneededforthispilotstudy.
Participants from groupAwere subjected to 20 hours coldwater circulationwith a
temperatureof 15°C.After every 45minutes therewas a 15minutes intervalofno
water circulation. Those in group B, received the Hilotherm® mask without water
circulation (placebo group) and C did not receive any compression. The surgeons
performing theorthognathicsurgerywereblinded to the randomizationprocess.The
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patients were partially blinded because they were informed that the study was to
investigate the influenceofHilotherm®deviceonpainandqualityof life;Patients in
groupsAandBwereblinded to the treatmentmodalitiesand those ingroupCwere
notblinded as theydidnot receive any treatment.Regardlessof the randomization
group, allpatients received standardpainmedication consistingofdiclofenac50mg
(Voltaren®) thrice daily and paracetamol 1000 mg (Paracetamol®) thrice daily.
Analgesicswere administered on demand. Tominimize bias by patient contact, the
patientsweretreatedinseparaterooms.
Patients
ThetrialwascarriedoutinthedepartmentofOralandMaxillofacialSurgeryattheVU
UniversityMedicalCenterinAmsterdam.Allpatientsinwhomorthognathicsurgeryof
themandiblewasindicatedwereaskedwhethertheywereinterestedintakingpartin
a study on postͲsurgical treatment with compression. The inclusion and exclusion
criteriaforpatientsareshowninTable5.1.

Table5.1 Inclusionandexclusioncriteria.
Inclusioncriteria Exclusioncriteria
Facialdisharmony Pregnancyorlactation
Orthognathicsurgeryofthemandibleindicated Notbeingabletogiveinformedconsent
Informedconsentinwriting KnownRaynaud’sphenomenon
Nopainnorcomplaintsbeforesurgery Knownnervedamageinthesurgicalarea
Agebetween16Ͳ55yearsold Knownkidneyand/orsevereliverdisease
 Knownpreviousorpresentgastriculcers
 Knownchronicpainsyndrome,interferingwithVASratings
 Activeinfection
 Mentalretardation
 Psychiatricabnormality
 Diabetesmellitus
 Malignantdisease
 Patientswithheartfailure
 Patientswithpulmonarycongestion
 Dermatologicaldiseasesinfacialarea

For obtaining a statistically significant treatment difference, using a standard power
analysis, a sample size of approximately 21 patients per group was determined,
expecting a difference of 1.5 points in the mean VAS score for postoperative pain
betweeneachofthegroups,withastandarddeviationof1.5points,asignificancelevel
of0.05andapowerof90%.
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Measurements
InapaindiarycontainingaVASof10cm,thepatientsrecordedthe intensityofpain
3times a day for 1week. TheVAS is normally used to assess pain intensity. Itwas
anchoredby2endͲpoints indicatingthe2extremes; i.e. ‘nopain’atthe leftand ‘the
worstpossiblepain’attherightendpoint.Allpatientsratedtheglobalperceivedeffect
(GPE)ona7Ͳitemscale(1,worstever;2,muchworse;3,alittleworse;4,nochange;5,
a little improved;6,much improved;and7,bestever).TheGPEscalewas translated
fromEnglishtoDutch.TheGPEwasrecordedonday7.TheGPEclassificationindicating
asuccessfultreatmentoutcomeoccurredwhenthepatientsindicatedascoreof6or7
ontheGPEratingscale.TheotherGPEscoreswereassociatedwithtreatmentfailure.
Anyadverseeventexperiencedbytheparticipantswasalsorecorded.AqualityͲofͲlife
questionnaire (AppendicesA andB) assessing thequalityof life after surgery,which
was translated into Dutch,was given to the patients; it had to be completed after
1week.Beforesurgery,thepaindiaryandthequestionnairewereexplainedindetailto
thepatients.Boththepaindiaryandthequestionnairewerereturnedbymail.

AppendixA Questionnairequalityoflife.
 No(%) Yes(%)  
Socialisolation    
1a.Didyoukeepyourusualsocialactivities?    
1b.Haveyoucontinuedpractisingyourfavouritesportor
hobbies?  
 
Pleasemarkthereasonforsocialisolation    
1c.painand/orswelling    
1d.physicalappearance    
1e.badmood    
1f.malaise    
Workingisolation    
2a.Didyouaskforsickleaveordiscontinueyourwork?    
2c.Didtheextractionaffectyourperformanceatwork?    
2d.Didsomebodyaccompanyyou?    
2e.Hasthispersondiscontinuedhis/herworktodoso?    

Notatall
(%)
Alittle
(%)
Quitealot
(%)
Very
much(%)
Eatingabilityanddietvariations    
3a.Didyoucontinuewithyourusualdiet?    
3b.Didyounoticeanychangeintheperceptionoftaste?    
3c.Didyoustopchewingontheoperatedside?    
3d.Didyounoticeanychangeinchewingability?    
3e.Didyouhaveproblemsopeningyourmouth?    
Speakingability    
4a.Haveyounoticedanychangeinvoice?    
4b.Haveyounoticedanychangeinyourabilitytospeak?    
4c.Whenyoutalkwithotherpeople,dotheyunderstandyou?    
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AppendixA (continued).

Notatall
(%)
Alittle
(%)
Quitealot
(%)
Very
much(%)
Sleepimpairment    
5a.Haveyouhadproblemsfallingsleep?    
5b.Haveyouexperiencedinterruptionsinsleep?    
5c.Hasyoursleepbeenrefreshing?    
 No(%) Yes(%)  
5e.Haveyoufeltdrowsy?    

Notatall
(%)
Alittle
(%)
Quitealot
(%)
Very
much(%)
Physicalappearance    
6a.Haveyounoticedchangesinyourphysicalappearance?    
6b.Isitwhatyouexpected?    
 No Yes  
Satisfactionwithtreatment    
7a.Areyousatisfiedwiththetreatment?    
7b.Wouldyourecommendit?    
7c.Wouldyourepeatit?    
7d.Doyoufeelthattheproblemcausingyouseektreatment
hasbeensolved?  
 


AppendixB Meandurationofthequalityoflifealterations.
 Mean(SD)
2b.Ifyoudiscontinuedyourwork,forhowmanydays? 
3f.Ifyouhadeatingdifficulties,forhowmanydays? 
4d.Ifyouobservedchangesintheabilitytospeak,forhowmanydays? 
5d.Ifyoursleephasbeenaffected,forhowmanydays? 
6c.Ifyounoticedchangesinyourphysicalappearance,forhowmanydays? 

Surgicaltreatment
Thesurgicaltreatmentmodalitiesconsistedofastandardizedmandibularsagittalsplit
accordingObwegeser(Br.J.1964).Peroperativelyallpatientsreceived3grAmoxicilline
andDexamethasonaccordingthedepartmentprotocol.
Results
54 patients participated in the study.All patients completed the pain diary and the
qualityof lifequestionnaire.Thedemographicsofthepatientsarepresented inTable
5.2.
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Table5.2 Patientdemographics.
 Coldcirculation
n=18
Control
n=15
Notreatment
n=21
Age(mean±sd) 38.0±14.1 33.1±11.8 33.2±9.6
Gender   
Male 7 6 8
Female 11 9 13


The patients in the three groups did not differwith respect to age, sex or type of
surgery.Therewasnosignificantcorrelationbetweensurgicalprocedureandthepain
intensity.
ArepeatedͲmeasuresANOVAdidnotshowanysignificantdifferencesinpainintensity
betweenthegroups,asshowninTable5.3(p>0.05).Themeanpainscoreforthe7days
didnotdiffersignificantly.

Table5.3 Themeanpainintensityperdayandtheaveragepainfor7days,accordingtotheVAS.
Group Day1 Day2 Day3 Day4 Day5 Day6 Day7 Mean
A
Mean±sd

35.8±24.5

26.2±18.1

21.7±22.3

23.6±22.6

18.4±17.5

17.8±21.1

18.4±21.1

24.5±19.1
B
Mean±sd

24.5±23.5

20.7±18.9

23.5±17.5

26.4±22.5

19.3±13.8

19.4±20.1

14.9±15.9

20.8±17.9
C
Mean±sd

19.9±15.2

22.5±14.8

22.2±19.3

19.6±18.3

17.2±15.8

16.2±16.6

13.9±13.3

17.1±14.2
Nosignificantdifferenceswerefound.


IngroupsAandB,9 (50%)and7 (46.7%)of thepatients,respectively, indicated that
thepain reductionwassuccessful. IngroupC,9 (42.9%)of thesubjects thought that
thepainwasreducedsuccessfullybyday7.Thedifferencesbetweenthegroupswere
notstatisticallysignificantly(p>0.05;Table5.4).

Table5.4 Globalperceivedeffectscores.
 Coldcirculation Placebo Notreatment
Successful 9 7 9
NotSuccessful 9 8 12


Themean consumption of paracetamol and diclofenac inmg/patients per 24 h are
notedinTables5.5and5.6.Nodifferencescouldbefoundbetweengroups.Thequality
of life questionnaire (Appendices A and B) did not demonstrate any significant
differences(p>0.05).
Noadverseevents,thatcouldbeattributedtothecoldwaterͲcirculatingdevice,were
found.
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Table5.5 Analgesicconsumptioneachday(doseparacetamolinmg/patientper24h).
Group Day1 Day2 Day3 Day4 Day5 Day6 Day7
A
Mean±sd

1285.7±487.9

1950.0±1165.5

2437.5±942.5

2333.3±968.2

2500.0±1133.9

2641.9±1180.2

2250.0±1069.1
B
Mean±sd

1857,1±690.1

1915.0±991.7

2033.3±1074.7

2200.0±1203.1

1945.5±1265.9

2071.4±1304.8

2666.7±1527.5
C
Mean±sd

1750.0±866.0

2346.2±851.1

2500.0±849.8

2500.0±79.5

1885.7±1228.1

2500.0±1224.8

1250.00±689.2
Nosignificantdifferenceswerefound.


Table5.6 Analgesicconsumptioneachday(dosediclofenacinmg/patientper24h).
Group Day1 Day2 Day3 Day4 Day5 Day6 Day7
A
Mean±sd

94.4±52.7

130.8±38.4

129.2±39.6

150.0±38.7

150.0±0

150.0±50.0

143.8±17.7
B
Mean±sd

77.8±44.1

122.7±34.4

127.8±36.3

133.3±25.0

131.3±37.2

118.8±45.8

112.5±47.9
C
Mean±sd

100.0±43.3

113.9±45.6

134.6±37.8

131.7±43.0

114.3±47.6

111.43±43.8

91.7±37.4
Nosignificantdifferenceswerefound.

Discussion
Cryotherapy is perhaps the simplest and oldest therapeutic modality in the
management of acute softͲtissue damage caused by injuries or surgery11,19Ͳ23 , The
effects of ice have been demonstrated in numerous animal models and human
studies13.According toVanderWesthuijzenetal.,advantagesof localapplicationof
cold stimuli, includepreventionofoedemadue to a reduction in fluid accumulation
withinthebodytissues,reductionininflammation,slowingofmetabolismandcontrol
ofhaemorrhage14.Adecrease in theexcitabilityof freenerveendingsandperipheral
nerve fibersresults inan increase inthepainthreshold12,13.Thesetherapeuticeffects
are achieved by influencing haemodynamic, neuromuscular and metabolic
processes10,13Ͳ15.
Despite the frequent application of cold stimuli in orthopaedic rehabilitation and
physiotherapy,asobserved inthe literature,there is insufficientscientificevidenceto
supportitsefficacyinoralandmaxillofacialsurgery19,20,23,24.Therearenoguidelinesfor
the appropriate duration of each individual treatment session, the frequency of
applicationorthelengthofthetreatmentprogramme.
The present work was designed to investigate, with the help of a single blind,
randomizedcontrolledstudy,theeffectofcoldcompressionafterorthognathicsurgery.
Theauthorswereinterestedinevaluatingtheeffectofcoldonpainandthequalityof
life.TheplaceboeffectonthecoldwatercirculationgroupandnonͲwatercirculation
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groupwas assumed to be equal in patientswhowere informed that the treatment
consistedofHilotherm®devicewithafacialmask,whereastheactualtreatmentunder
investigationwascoldwatercirculation.Thepatientsweretreatedinseparateroomsin
ordertominimizeanybiasresultingfromcontactwitheachother.
In the prospective study of Rana et al.18 postoperative swelling, pain, trismus and
patientsatisfactionwastreatedeitherwithconventionalcoolingbycoldpacksorwith
thewaterͲcirculating cooling deviceHilotherm Clinic. In contrast to our results they
noted significant reduction of swelling and pain in the coldwater circulating group.
Further, patients satisfaction and trismus was higher in the Hilotherm® group.
Investigatingtheirresultsandtheresultsofthepresentstudyrevealedaalmost50%
higher maximal mean pain score measured on the VAS in the Rana et al. study
comparedtoourmaximalmeanpainscores18.Forasignificantresult,arelativehigher
painreductionhastobeachievedinsmallstudygroupswithalowpainscorecompare
topatientswithhighpainscores.Thesameargumentationcanbeusedtoexplainthe
GPE result.Asuccessfulanalgesiceffectofa treatment inpatientswhoalreadyhave
lowpain scores isdifficult tomeasure. Statistically, thisproblem canbe resolvedby
includingmorepatientsinthestudy.
The quality of life did not show any differences between the groups. Probably the
resultswerebiasedasallpatientswereadvisednot towork foroneweekafter the
surgeryandeatsoftdietfor5weekspostoperatively.As8ofthequestionswerework
anddietrelateditisdifficulttodrawfirmconclusionsfromthequestionnaire.
A failure of the present study was that swelling and trismus were not evaluated
because the primary objective was the assessment of pain. The authors cannot
conclude that compressionwith orwithout coldwater circulation has any effect on
swellingandtrismusafterorthognathicsurgery.TheVASandGPEusedtoassesspain
aresubjectivemeasurements,buttheyarethemostcommoninstrumentsforstudying
pain.ThequalityͲofͲlifequestionnairewasdevelopedthroughtranslationsoitsvalidity
regardingtheprecisemeasurementofqualityoflifecanbequestioned.Totheauthors’
knowledge, there isnootherqualityͲofͲlifequestionnaire inDutch forpostoperative
measurement inmaxillofacial surgery.Patient compliance in correctlyaddressing the
paindiaryand thequestionnaire isnotclear.Theauthorsassume thatcompliance is
equalandcomparableineachpatientgroup.Tomaximizecompliance,allpatientswere
instructedinhowtofillinthediaryandquestionnairebeforethetreatment.
Concerning the results and the shortcomings of this study it is difficult to advise or
discourage theuseof theHilotherm® inpostoperativepainmanagement inpatients
whounderwentorthognathicsurgery.Toinvestigatetheanalgesiceffectofthisdevice
a bigger study population is needed. Further, it is advisable to use a quality of life
questionnaire which will not be influenced by postoperative advises given to the
patients.

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Abstract
Objectives
Thisstudydescribesthecomparisonofmultipleandsinglepainratingsinpatientsaftersurgical
removalofthethirdmolar.

Materialandmethods
Correlation and agreement analysis were performed between the average pain intensity
measured 3 times a day over a period of 7 days and one single pain rating (designated the
“recalled average” pain, as assessed by the patient) after surgical removal of the lower third
molar.Thestudypopulationconsistedofpatientsparticipatinginthreerandomizedtrials.

Results
The results show that bothmeasurement correlated good to excellent, however therewas a
largevariationinagreementbetweentheratings.

Conclusion
Inconclusion,inpatientswithsurgicalthirdmolarremovalasinglepainratingisnotanaccurate
predictoroftheaveragepainmeasuredbyamultiplepainͲratingtest.Asinglepainratingcannot
replaceamultiplepainassessment.
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Introduction
Impaction of the thirdmolar is a common disorder,which often necessitates tooth
removal.Thepostoperativeperiodaftersurgicalremovalofmandibularthirdmolarsis
frequentlycharacterizedbyswelling,painandtemporaryrestrictedmouthopening.In
studies concerning removal of the third molar pain assessment is a crucial
measurement. Inmostof these studiesamultiplepain rating isusedas theprimary
painoutcome1Ͳ4.
In the assessment of pain, pain reports tend to change over time, even during the
courseofaday5,6.Jensenetal.6,7haveshownthatinpatientswithchronicpainasingle
pain intensity ratingwas the least reliable,whereas3pain intensitymeasurementsa
dayoverthecourseof4daysshowedexcellentinternalconsistencyandvalidity.
Becausemultipleassessmentsareimpracticalbothintheclinicalandresearchsetting,
Dworkinetal.8suggestedthatpatientsmaybeabletoassesstheirownaveragepain
levelsoveraperiodoftimesimplybyaskingthemtoratetheirpain“onaverage”ata
singlepointintime.Forpatientswithchronicpainasingleratingofpain“onaverage”
isanaccurateestimateof“actualaverage”pain intensitymeasuredoveracourseof
7days2,9. In contrast Beese et al.10 demonstrated that memory for acute pain
experienceisinaccurate.
There are different methods to compare clinical measurements. A frequently used
method istheBlandͲAltmanagreementanalysis11Ͳ13.AccordingtoBlandandAltman,
suchacomparisonshouldbebasedonthedifferencesbetweenthetwomeasurements
performedonthesamesubject.Themeandifferenceswouldbe theestimatedbias Ͳ
thesystematicdifferencebetweenmeasurements.Further,thestandarddeviation(SD)
ofthedifferenceswouldmeasurerandomfluctuationsaroundthismean. Inaddition,
the95%limitsofagreement(meandifferencesplusorminus1.96SDs)canbeusedto
determinehow far apartmeasurementsby the two assessments are likely tobe for
mostpersons11Ͳ13.
Thepresentstudywasdesignedtoinvestigatewhetherasinglepainratinginpatients
with surgical third molar removal can replace a multiple painͲrating test. For this
purpose,we performed correlation and agreement analyses according to Bland and
Altmanbetween theaveragepain intensitymeasured3 timesadayoveracourseof
7daysandonesinglepainmeasurementofpain“onaverage”in220patients.
Materialsandmethods
Patients
The data for this study consisted of the pain intensity assessments measured in
220patientswhoparticipated in3different trials concerning surgical removalof the
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thirdmolars.The resultsofoneof these trials isdescribedelsewhere2.Whereas, the
resultsoftheothertwotrialsareinpreparation.Thepatientcharacteristicsofthetrials
aredemonstratedinTable6.1.

Table6.1 Patientcharacteristicsof3trials.
 TrialI TrialII TrailIII
Patients 95 63 62
Age(mean±SD) 26.78±9.54 30.01±7.92 24.91±5.42
Sex   
Male 47 25 25
Female 48 38 37

Procedure
Allpatients inthetrialswereaskedtoratetheirpain,3timesadayoveracourseof
7days,ona100Ͳmmvisualanaloguescale(VAS),whichwasanchoredby2extremesof
pain:“nopain”ontheleftand“theworstpossiblepain”ontherightend.Attheendof
day7theywereaskedtonotetheiraveragepainofthelastweekusingaVASwiththe
aforementionedextremes.
Statistics
Thepain intensitymeasuredwith the singleVAS is referred toas “recalledaverage”
pain,whereas the calculatedaveragepain intensitynotedover7days is the “actual
average” pain. For comparison of these two entities, the Intraclass Correlation
Coefficient(ICC)wasused.Thiscoefficientwasdefinedasfollow:0.5to0.6,moderate;
0.6 to 0.8, good; 0.8 to 0.10, excellent. To assess the agreement between the two
measurementswecomparedthedifferenceofthesetwopainmeasurementsforeach
patientwith theaverageofbothmeasurements foreach trial,asdescribedbyBland
andAltman11Ͳ13.Thelimitofagreement(LOA)isdefinedasthemeandifferencesoftwo
measurements plus or minus 1.96 times the standard deviation (SD) of the mean
differences(M±1.96SD).FortheBlandandAltmananalysesthepainmeasureswere
naturallogtransformedduetotheskeweddistributions.SubsequentlydatawerebackͲ
transformed (antilog) tomake interpretationpossibleon theoriginalscale.According
totheliteratureaclinicalrelevantpainreduction,measuredonaVAS,variedbetween
14 and 18 mm14Ͳ17. A study of Martin et al., manuscript currently under review,
indicated that an absolute pain reduction of 20 mm on the VAS, was of clinical
relevance,after surgical removalof thirdmolars18.Wealsoevaluated theagreement
usingLOA´sat20mmdifferenceinVASscores.
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Results
InTable6.2 the ICC’sandparametersof theagreementare listed foreach trial.The
ICC’sbetween the “recalled average”pain and “actual average”painmeasurements
wereallgoodwithestimatesof0.81,0.74,0.74,respectively.

Table6.2 ICCandagreementbetween“actualaverage”painand“recalledaverage”pain.
 Agreement**
Trial ICC* MeanDifferences Standarddeviation 95%LOA
TrialI 0.81(0.73Ͳ0.87) 0.90 2.00 0.23Ͳ3.58
TrialII 0.74(0.60Ͳ0.85) 0.80 2.38 0.14Ͳ4.53
TrialIII 0.74(0.60Ͳ0.91) 0.64 1.72 0.22Ͳ1.90
*IntraclassCorrelationCoefficient;**Measuresareantilogs.

Becauseofthesimilaritiesoftheresultsoftheagreementanalysis,onlytheanalysisof
the first trial will be discussed. This analysis showed a mean difference, “actual
average”painminus“recalledaverage”pain,of Ͳ0.11onthenatural logscale.Taking
theantilogmeansthatthe“recalledaverage”painisonaverage0.90timesthe“actual
average”painmeasurements,i.e.the“recalledaverage”painisslightlylowerthanthe
“actual average” pain. The 95% LOA’s are (on the antilog scale) 0.23Ͳ3.58. In other
words, for95%of thesubjects the“recalledaverage”painwillbebetween0.23and
3.58 times the“actualaverage”pain,asshown inFigure6.1.Taking intoaccount the
differenceinVASscoresof20mmthe“recalledaverage”painwillbebetween0.37and
2.21timesthe“actualaverage”pain,whichisthecasefor90%ofthemeasurements.

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
Figure6.1 Differencesbetween “actual average”pain and “recalled average”painplotted against their
meanratingforTrialI;thehorizontallinesarethemeanbiasandthe95%limitsofagreement
(continuous lines).LOA’susingadifferenceof20mmVASscoresare indicatedbythedashed
lines.
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Discussion
Inclinicalstudieswithpatientsundergoingsurgicalremovalofthethirdmolar,pain is
usuallyassessedbyamultiplepainrating1Ͳ4.Thisrating ismostlyusedastheprimary
outcomemeasure.However,multiple ratingswill lowerpatientcompliances.Asingle
painratingwouldthereforebemorepractical.Thisassumesthatasinglepainratingis
equivalenttomultiplepainratings.Toourknowledgethisassumptionhasneverbeen
investigated in patients in which a surgical third molar removal is performed. The
presentstudywasundertakentocomparethevalidityofthesinglepainratingsinthese
patientswithmultiplepainͲratingtests.Tothisendweanalyzedwhetherasinglepain
rating (“recalled average” pain) can replace multiple pain ratings (“actual average”
pain) inagroupofpatients inwhichthethirdmolarwasremovedsurgically.Tostudy
the agreement between these tests the Bland – Altman agreement analysis was
used11Ͳ13. The results show that both measurements correlate good to excellent.
Howevertherewasnodegreeofagreementbetweenbothmethods.Thepresentstudy
has several shortcomings.The studypopulation consistedofpatientsparticipating in
different trials.Thepowerof thepresent studywouldbemuchhigher if the results
werefromonesingletrial.Ontheotherhand,theresultsofallthetrailsdemonstrated,
thatthereisnoagreementbetweenthemeasurements.
Having in mind that multiple measurements in outcome studies are impractical,
Dworkin8suggestedthatpatientsmaybeabletomeasuretheiraveragepainintensity
overaperiodof timesimplybyasking them torate theirpainonaverageatasingle
point in time.When askingpatients to rate theirpainon averageover theprevious
week,oneassumesthatpatientscan infactrecalltheirpain levelsoverthisperiodof
timewithahighdegreeofaccuracy.Severalinvestigatorshavestudiedtheaccuracyof
recallofpainintensityinchronicpainpatients9,19Ͳ22.Thishasyieldedconflictingresults,
ranging from high levels of accuracy21 and no effect of current pain intensity on
memoryforpastpain19,tooverestimatedorunderestimatedpainlevelsdependingon
pain status at the time of recall22. Most studies have relied on correlation and
prediction statistics inanalyzing the relationbetweenactualpain levelsand recallof
pain. Correlation or regression statistics do not provide a real assessment of
accuracy11,12. Therefore, several authors used both agreement statistic (intraclass
correlationcoefficient)andcorrelationstatisticto investigatetheaccuracyofrecalled
pain inpatientswithchronicpain9,20,23.The resultsof these study show thata single
ratingofpain“onaverage” isanaccurateestimateof“actualaverage”pain intensity
over a recording interval of 4 to 7 days9,20,23.Our results are not in linewith these
results. Inchronicpainpatients thepain ismostlyconstantwhereas inpatientswith
surgical removal of a third molar the pain is acute and decreases gradually. An
estimationofthepastpainisthereforemoredifficultcomparedtomoreconstantpain.
Howeverthisassumptionhastobeinvestigatedindetail.Despitetheshortcomingsof
thepresentstudy,weconcludethat,incontrasttochronicpainpatients,asinglerating
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ofpain“onaverage”(“recalledaverage”pain)isnotanaccuratepredictoroftheactual
“averagepain” inpatientswithpainaftersurgicalremovalofthethird lowermolar.A
singlepainratingcannotreplaceamultiplepainratinginthesepatients.


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Abstract
Objectives
Forpatientswithsurgicalthirdmolarremoval,itisunknownwhatconstitutesclinicallyimportant
change inpatients’ visualanalogue reportsofpain intensity.Todeterminewhat constitutesa
clinicallyimportantchangeinpainintensityonthevisualanaloguescale(VAS)followingsurgical
removalofthethirdmolar.

Materialandmethods
Thestudypopulationconsistedofpatientsparticipatinginthreerandomizedtrials.Patientswere
asked to rate theirpain3 timesadayoveraperiodof7daysona100mmVASaftersurgical
removalofthethirdmolar.GlobalPerceivedEffect(GPE)wasmeasuredonDay1andDay7and
wasusedastheexternalcriterionforassessingclinicallyimportantpainreduction.GPEscoresof
6(“much improved”)orabovewereclassifiedasclinically“successful”andscoresof5(“slightly
improved”)orbelowweretreatedasclinically“unsuccessful”.Foreachtrial,themeanabsolute
and relative changes in VAS ratingswere calculated for both “successful” and “unsuccessful”
treatments.Sensitivityandspecificityanalyseswereperformed.

Results
Thepatientswhoreported“successful”painreductionshowedarelativepainreductionofш69%
andanabsolutepainreduction>2.5cmontheVAS,whereaspatientswhoclassifiedtheirpain
reduction as “unsuccessful” had a relative pain reduction of ч18.5% or less and absolute
reduction<0.5 cmon theVAS.Furthermore, sensitivityand specificityanalyses showed thata
cutͲoffpointofш50%relativepainreductionshadthebestbalanceofsensitivityandspecificity.

Conclusion
Relativepainreductionof50%ormoreandanabsolutepainreductionofatleast2.5cmonthe
VASweremostaccurateinpredictingasuccessfulpainreductionafteragiventreatment.
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Introduction
Inoralsurgery,theremovalofthirdmolarsisthemostcommonsurgicalprocedurein
the Dutch National Health System (NHS). Reasons for third molar surgery include
cariouslesionsonanadjacenttoothorthethirdmolar,pericoronitis,orthepresenceof
a cystor a tumour. The removalof thirdmolars is aprophylactic treatment against
future complications. However, the proceduremay be associatedwith considerable
postoperative complications suchas infection,dry socket,damage toadjacent teeth,
nervedamage,swelling,trismus,hemorrhage,oroantralcommunication,andpain1Ͳ6.

Instudiesconcerningremovalofthethirdmolar,painassessmentsarecommonlyused
asindicesoftreatmentsuccessbyclinicians,onthebasisthatpatientsusepainasacue
fortreatmentoutcomes.Avarietyofpainratingscalesareusedtoassesspatients’pain
outcomes7Ͳ10.The visualanalogue scale (VAS) ismost commonlyused toassesspain
intensity.Atreatmentisdefinedassuccessfulwhenpatientsreportpostoperativepain
that is significantly less than baseline measures or control group measures7Ͳ10.
Alternatively,severalauthorsdefineapainreductionof30to50%assuccessful11Ͳ13.In
patientswithchronicpain,apain intensitydifferenceofmorethan33%provedtobe
diagnosticofclinicallyimportantimprovement14.Toourknowledge,lessinformationis
available concerning this subject in acute pain patients. Furthermore, a clinically
relevantpainreduction inpatientswithremovalofthethirdmolar isstillnotdefined
andlittleisknownaboutthistopic.Thisleadstomisinterpretationabouttheresultsof
studies on third molar surgery, as it is not clear what degree of pain reduction is
clinicallyrelevant.

Thepresentstudywasundertakentoinvestigatewhatdegreeofchangeinthirdmolar
removalpatients’VASandGPEratingsconstituteclinicallyimportantpainreduction.
Materialsandmethods
Patients
Two hundred and twenty patientswho participated in 3 different trials concerning
surgicalremovalofthethirdmolarsintheVUUniversityMedicalCenterinAmsterdam
providedpainintensityratingsthreetimesadayforsevendaysaftersurgery.IntrialsI
and II the effect of ice compression versus compression was investigated. Trial III
analyzed theanalgesiceffectofepinephrine inpatientswith surgical removalof the
thirdmolars.Theresultsoftheeffectoficecompressiononpainaftermandibularthird
molar surgery isdescribedelsewhere,9 and the resultsof theother two trials are in
preparation. Because the treatments used in each trial differed, the study samples
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werenotmerged intoonegroup.Therewerenodropouts inthese3trials.However,
fordifferentreasonsseveralpatientswereexcludedfromtheanalysis.Fiveparticipants
wereexcludedfromTrialI;twodidnotreturnthequestionnaires,andoneunderwent
bilateralthirdmolarsurgery(unliketherestoftheparticipantswhounderwentsurgery
for the removalofonemandibular thirdmolar),and twopatients returned thepain
diary 2 months after the treatment. Two participants were excluded from Trial II
because they did not return their questionnaires. Three participantswere excluded
fromTrial III;onedidnot return thequestionnaireanda further twodidnot return
their questionnaires until after the data had been collected and analyzed. The total
excludedpatientsrepresentedlessthen5%ofthestudygroupandthereforelikelydid
notbiasthefindings.PatientcharacteristicsaredescribedinTable7.1.

Table7.1 Patientcharacteristicsof3trials.
 TrialI TrialII TrailIII
Patients 95 63 62
Age(mean±SD) 26.78±9.54 30.01±7.92 24.91±5.42
MeanVASday1Ͳ2(mean±SD) 30.3±19.7 33.4±23.7 35.0±17.4
MeanVASday7(mean±SD) 17.0±20.1 17.8±18.9 12.5±18.3
Sex   
Male 47 25 25
Female 48 38 37

Procedure
Inordertoinvestigatepainreduction,allpatientswereaskedtoratetheirpain,3times
adayover a courseof 7dayson a 100Ͳmm visual analogue scale (VAS),whichwas
anchoredbytwoextremesofpain:“nopain”ontheleftand“theworstpossiblepain”
on the right end. Hence, a total of 21 pain reports were collected per patient. In
addition,tobeabletocomparetheclinicalmeaningofpainreportedinthefirst2days
aftersurgeryrelativetopainreportedattheendofday7,allpatientscompletedthe
GlobalPerceivedEffect(GPE)scaleonDay2andDay7aftersurgery.TheGPEscaleasks
participants’ toprovide theirevaluationsof their recovery following treatmentusing
the following seven options: 1)worst ever; 2)muchworse; 3) a littleworse; 4) no
change; 5) a little improved; 6) much improved; and 7) best ever. The GPE had
previouslybeenvalidatedandwastranslatedfromEnglishintoDutch15.
Statistics
Global Perceived Effect ratings of 6 and 7 were clustered together to reflect
“successful” treatmentor clinically important change inpain intensity.GPE scoresof
1Ͳ5weredefinedas“unsuccessful”treatments;changes inpain intensitythatarenot
clinicallyimportantorinsomecasesmaybenegative.15Assuch,ascoreof5,reflecting
‘a little improvement’,wasclassifiedasanunsatisfactoryor“unsuccessful”change in
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condition following treatment, and itwas determined that only scores of 6 (‘much
improved’) or 7 (‘ best ever’) constituted a clinically important treatment outcome.
Afterclassifyingcasesasbeing“successful”or“unsuccessful”,themeanchangeineach
groups’ pain ratings on the VAS were calculated based on the difference between
participants’meanpainintensityratingsoverthefirst2daysoftherecoveryperiodand
participants’meanpain intensity ratingonDay7of the recoveryperiod.Parametric
datawereanalyzedusing tͲtests.A2×2 tablewasused to calculate the sensitivity,
specificity,andaccuracyvaluesfordifferentcutͲoffpointsinabsoluteandrelativepain
intensity reduction.14 These pain intensity reductionswere compared with the GPE
classifications (i.e.“successful”and“unsuccessful”).Table7.2shows thedefinitionof
sensitivity, specificity, and accuracy as used in the present study. Sensitivity can be
definedas,a/(a+c),specificityas,d/(b+d)andaccuracyas,(a+d)/patientpopulation.
ThebestcutͲoffpointwasselectedbythreeauthors (T.Forouzanfar,N.E.Skorpiland
W.J.J.M.Martin)andwasdefinedasthatwhichprovidedthehighestoverallaccuracy
coupled with the best balance of sensitivity and specificity. When similar levels of
accuracyoccurred, the cutͲoffpointwitha reasonable value forboth sensitivityand
specificitywaschosen.

Table7.2 Calculationofsensitivity,specificityandaccuracy.
Painreduction “successful”patientsaccordingtothe
GPE
“unsuccessful”patientsaccordingtothe
GPE
ш50% a b
<50% c d
Sensitivity,a/(a+c);specificity,d/(b+d);accuracy,(a+d)/patientpopulation.GPE,GlobalPerceivedEffect
scale.

Results
AsshowninTable7.1,therewerenodifferencesbetweenthepainreportsofpatients
in different trials at baseline (before surgery). Mean absolute and relative VAS
difference scores (reflectingmean change in reportedpain intensity fromDay1Ͳ2 to
Day 7 postͲsurgery) are presented in Table 7.3 by trial and by treatment outcome
(“successful” versus “unsuccessful”) as judgedbyparticipants’GPE scores.Across all
trials, VAS pain intensity ratings were significantly reduced in patients classified as
“successful” (p<0.01).A relativepain reductionbetween69.3% (SD=42.0) and84.8%
(SD=22.7)andanabsolutepainreductionbetween2.5cm(SD=2.2)and2.9cm(SD=1.6)
werescored“successful”bythepatients.
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Table7.3 The absolute and relative pain reduction according to the classifications “successful” and
“unsuccessful”.
 Successful Unsuccessful
Study Absolutepain
reduction
Relativepain
reduction(%)
Absolutepain
reduction
Relativepain
reduction(%)
StudyI(n=95) 2.3(±1.9) 72.3(±47.1) Ͳ1.1(±2.0) Ͳ20.5(±55.6)
StudyII(n=63) 2.5(±2.2) 69.3(±42.0) 0.5(±2.1) Ͳ0.6(±75.3)
StudyIII(n=62) 2.9(±1.6) 84.8(±22.7) 0.5(±13.3) 18.5(±45.0)

For “successful” patients the pain intensity, according to the VAS, was reduced
significantlyinallthreetrials(p<0.01).“Successful”isdefinedas“muchimproved”and
“bestever”accordingtotheGlobalPerceivedEffectscale;“unsuccessful”isdefinedas
“alittleimproved,”“notchanged,”“alittleworse,”“muchworse,”and“worstever.”
Figure 7.1 illustrates the frequency of “successful” and “unsuccessful” treatments
reportedbypatientsinTrialIwhoseVASratingsimprovedby<0%,0Ͳ20%,20Ͳ40%,40Ͳ
60%,60Ͳ80%and80Ͳ100%.Trials IIand III yielded similar tendencies.Thedifference
betweenthemeanVASscoreofDay1andDay2,andtheVASmeasuredonDay7was
comparedwith theGPE (‘successful’or ‘unsuccessful’)onDay7. In all improvement
ranges ‘unsuccessful’ and ‘successful’ patients are present. However in the ranges
60<80and80Ͳ100 thereweresignificantmore ‘successful’patients then in theother
ranges(p<0.05).

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Figure7.1 The frequency distribution of VAS scores associated with 'successful' and unsuccessful'
accordingtotheGPEatday7.
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InTable7.4thecalculatedsensitivity,specificityandaccuracyvaluesatvariouscutͲoff
pointsare listed.A cutͲoffpointof ш50% relativepain reduction showed thehighest
accuracywiththebestbalanceofsensitivityandspecificity.InTrialIthiscutͲoffpoint
resultedinasensitivityof82.2%andaspecificityof82.1%withanaccuracyof83.1%.In
other words, “successful” patients on the GPE provided an 82.2% likelihood of
reportingarelativepain intensityreductionofш50%,whereas“unsuccessful”patients
hadan82.1%likelihoodreporting<50%painreduction.Thecalculationfortheabsolute
painreductionindicatedareductionof2.5cmormoreasmeasuredontheVASwasan
accuratepainreduction.

Table7.4 Sensitivity,specificityandaccuracyofvariouscutͲoffpointsof the relativeandabsolutepain
reduction,comparedwiththeGlobalPerceivedEffectScale.
 TrialI TrialII TrialIII
Relativepain
reduction
ш20 ш30 ш40 ш50 ш60 ш70 ш20 ш30 ш40 ш50 ш60 ш70 ш20 ш30 ш40 ш50 ш60 ш70
Sensitivity(%) 89.5 89.3 85.7 82.2* 80.6 75.0 88.6 82.7 82.7 82.7* 74.3 57.1 95.6 95.6 95.6 95.6* 91.1 80.0
Specificity(%) 64.1 66.8 74.4 82.1* 88.9 89.7 50.0 57.1 75.0 85.7* 85.7 89.2 52.9 58.2 82.3 82.4* 82.4 82.4
Accuracy(%) 78.9 80.0 81.0 83.1* 82.1 82.1 71.4 71.4 79.4 84.1* 79.4 71.4 83.9 85.5 90.9 92.9* 88.7 80.7

Discussion
Theresultsofthepresentstudyindicatethatarelativepainreductionof69%ormore
wasexperiencedasa “successful” reduction inpatientswith thirdmolar removal. In
contrast to “unsuccessful”, the pain intensity was reduced significantly in patients
classified as “successful”. Furthermore, a relative pain reduction of 50% as cutͲoff
point, proved to be the most accurate cutͲoff point with the best sensitivity and
specificity.For theabsolutepain reduction,a reductionof1cmon theVAScouldbe
definedasthemostaccuratecutͲoffpoint.AlthoughtheaccuracyofthecutͲoffpoints
wasveryhigh, thesensitivities for trials Iand IImaybesomewhat low.On theother
hand, the cutͲoff points which were selected showed the best balance between
accuracy,sensitivityandspecificity,whichconvincedustoselectthesevalues.
OurstudycomparedtheGPEwiththeVAS.TheGPEwasusedasthe“goldstandard”in
this comparison,whichmay be questionable. The VAS provides an estimate of the
patient's pain intensity. Pain assessment using a VAS score can only indicate the
magnitude of a decrease or increase in pain intensity. It provides less information
concerning thedegreeof successof a treatment, asdefinedbypatients. Therefore,
usingaVAS todiagnoseatreatmentassuccessfulornotwouldbeaphysicianͲbased
rather than a patientͲbased judgment. The GPE, in contrast, has the advantage of
assessing the degree of treatment success as defined by the patient, making any
statement,therefore,patientbased.Itreflectsthequalitativejudgementoftreatment
success.IndefiningcutͲoffpoints,severalauthorshaveuseddifferentoutcomes—an
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additional dose of rescuemedication14, expert opinion16,17, or the sevenͲpoint Likert
scale18,19,forinstance—asthegoldstandardbywhichtoevaluatetheeffectivenessof
the study intervention. These standards have potential limitations. In using the
additionaldoseofrescuemedicationasastandard,forexample,onemustconsiderthe
factorsother thanpain thatmayplay a role in thepatient'sdecision to take rescue
doses. Regarding experts' opinions, the variability and inaccuracies of observers in
assessingpatientpainorpsychosocialstatehasbeendescribedbyseveralstudies20Ͳ24.
Comparisonoftheexpertopinionwithpatientsreportedpainmightbiastheresultsor
reflectdifferencesofopinion.IntheuseoftheLikertscale,thecomparisonofthatscale
withaqualityͲofͲlifemeasurementorpainintensityassessmentisacomparisonoftwo
subjective scales, and the resultsmay be biased by the patient's sense ofwhat the
interviewerwants to hear orwhat the patient thinks the answer ought to be. The
patient (using the Likert scale)may report satisfaction toplease thedoctor,because
theywereseenmorequickly,orsimplybecausethepatient'smoodhas improved. In
contrast, inusing theVAS inaclinicalsetting, thepatientsmayreport lesspainafter
treatment, because reporting otherwise would be too cognitively dissonant to be
acceptable.
In the present study two subjective measurements were compared to identify a
meaningful pain reduction in patients who underwent third molar removal. The
aforementionedlimitationsmustthereforebeconsideredinthepresentstudy.Forour
studytheGPEwastranslatedintoDutch,whichmayaffectourresults.Further,theGPE
is normally used to compare the preͲtreatment pain with postͲtreatment pain. In
patientswith impacted thirdmolar there isoftennopainbefore treatment and the
postoperative pain decreases gradually. The patients in this study were asked to
comparethepainthattheyexperiencedduringthefirsttwodaysaftersurgerywiththe
pain that theyexperiencedonDay7. It ispossible thatpatientsmisinterpretedthese
instructions, comparing their pain on Day 7 with baselines levels of pain, before
surgery, thereby creatingmeasurement error.Nevertheless, the results show clearly
thatinalltrials,painwasdecreasedsignificantlyin“successful”patients.Theaccuracy
ofthecutͲoffpointsinthetrailsprovedtobecomparable.
Despite the shortcomings of this study it can be concluded that a relative pain
reduction of 50% and an absolute pain reduction of 2.5 cm on the VAS are most
accurateinpredictingasuccessfulpainreduction.

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Generaldiscussion
The systematic reviews in this thesis (chapters 2 and 3) were designed to provide
informationontheuseandtheeffectivenessofanticonvulsantsandantidepressantsin
orofacialpaindisorders. Inboth studies a ‘15Ͳitem checklist’wasused to assess the
methodologicalqualityofeachstudy.Concerningtheuseofanticonvulsantsinorofacial
pain disorders eight randomized trials, of which six were placebo controlled, were
identified. Four studieswere classified as ‘high quality’1Ͳ4.Unfortunately due to the
heterogeneity of the trials and the small sample sizes it was difficult to draw firm
conclusionsontheefficacyoreffectivenessofanyoftheinterventionsonorofacialpain
patients. Six randomized trials5Ͳ10, of which four were placebo controlled7Ͳ10 were
identified in the review on the use of antidepressants. Although all studies were
classified as “high quality”, heterogeneity of the trials and the small sample sizes
precludedthedrawingoffirmconclusionsabouttheefficacyoreffectivenessofanyof
theinterventionsstudiedonorofacialpainpatients.
Thelimitedevidenceoftheireffectivenessinpainmanagementandtheiradverseside
effects, make the administration of anticonvulsants and antidepressants in the
treatment of pain in patients with orofacial pain questionable. It is important to
develop a consensus on the treatment of these disorders using these medications.
Morehighqualityprospective trials andhomogeneity in studydesign,diagnosis and
usedanticonvulsantsandantidepressantagentsareneeded.It is importantthatmore
randomizedcontrolledtrialsareperformedforallmodalitiesmentionedinthisreview.
Effectofvasoconstrictiononpainaftermandibularthirdmolar
surgery
During the surgical removal of third molars, trauma to the soft tissues and bone
structuresisalmostinevitable.Thismayresultinpainandswelling11.Compressionand
ice compression on the surgical site have proven to be effective in reducing these
discomforts12, which may partly be explained by the compression of the vascular
system supplying the area13,14. Hypothetically, administering epinephrine as a
vasoconstrictorcould leadtothesameresultsasthevasoconstrictivereactioncaused
by compression of the surgical site after third molar removal. To evaluate this
hypothesis, a randomized controlled studywas undertaken inwhich epinephrine in
differentdosagewasusedasvasoconstrictor. InparticipantsofgroupAonecartridge
of 1.7 ml Ultracaine D.S. Forte (per ml: 40 mg articainehydrochloride / 0.01 mg
epinephrine)was administeredbuccally (mesial,middle anddistalof the alveotomy)
aftersurgicalremovalofthethirdmolar.IngroupBlessvasoconstrictorwasusedafter
surgery(placebo).Afterremovalofthethirdmolar,onecartridgeof1.7mlUltracaine
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D.S. (perml:40mgarticainehydrochloride/0.005mgepinephrine)wasadministered
buccally(mesial,middleanddistalofthealveotomy).
InbothgroupspatientsindicatedareductioninpainasmeasuredbytheVASandGPE.
Ahigherconcentrationofavasoconstrictor,aftersurgicalremovalofthethirdmolars,
results in a better reduction of the postoperative pain anddiscomfort after surgical
removalwhen compared to a lesser concentration of vasoconstrictor. These results
were significantly different in terms of reducing postsurgical pain, after the first
postoperativeday.
Patientswhoreceivedmorevasoconstrictorcontinuedwiththeirnormalroutinemore
frequently according to the qualityͲofͲlife questionnaire. Main reasons for social
isolationappearedtobephysicalappearanceandbadmood.Theextravasoconstrictor
that was given in group A (vasoconstrictor group) resulted in fewer differences in
physical appearances and a decreasing effect at discomforts such as swelling and
development of hematoma. There was no difference found in the consumption of
analgesics between the two groups. In contradiction, group A showed a positive
significant reductionofpainmeasuredby theVAScomparedwith thecontrolgroup.
Onemayconcludethatthis indicatesagreaterpainreduction inthevasoconstriction
group,whichwasnottheresultofahigherconsumptionofpainͲrelievingmedications.

Despitesomeshortcomingsofthestudypresentedinchapterfour,theresultsindicate
thatextravasoconstrictorwill leadtopainreductionanddiscomfortafterthesurgical
removaloflowerthirdmolars.Theresultsofthepresentstudycomparedtothestudy
ofForouzanfaretal.12 couldbe the samedue to the samevasoconstrictive reaction.
Forceappliedtoatissuearearesults indecreasedbloodflow inthatregion,probably
duetocompressionofthevascularsystemsupplyingthearea13,14.Forthisreasonextra
vasoconstrictor applied to a surgical area after third molar removal can lead to
decreasedblood flowandconsequentlya reductionof the flowof inflammatoryand
painmediatorsinthatregion.
Coldapplicationandpainafterorthognaticsurgery
Despite the application of cold stimuli in other medical fields, such as orthopaedic
rehabilitationandphysiotherapy,notenoughscientificevidencecansupportitsefficacy
inoralandmaxillofacialsurgery15Ͳ18.Inchapter5asingleblind,randomizedcontrolled
study ispresentedon theeffectofcoldcompressionafterorthognathic surgery.The
study consistedof threegroups.Participants ingroupAwere subjected to20hours
coldwatercirculationwithatemperatureof15°C.Afterevery45minutestherewasa
15 minutes interval of no water circulation using the Hilotherm® mask. Those in
groupB received theHilotherm®maskwithoutwatercirculation (placebogroup)and
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patientsingroupCdidnotreceiveanycompression.Boththeeffectofcoldonpainand
thequalityoflifewereevaluatedinthisstudy.
TheVASscoresdidnotshowanysignificantdifferences inpain intensitybetweenthe
differentgroups.BasedontheGPEratings,ingroupsAandCmorepatientsindicated
that pain was reduced successfully. However, this was not statistically significant.
Qualityoflifeshowednosignificantdifferencesbetweenthethreegroups.
It ispossiblethattheresultsfromthisstudywerebiased,asallpatientswereadvised
nottoworkforoneweekaftersurgeryandeatsoftdietfor5weekspostoperatively.
Eightofthequestionsinthequalityoflifequestionnairewererelatedtoworkanddiet.
Therefore,itisdifficulttodrawfirmconclusionsfromthisquestionnaire.
Furthermore,thisstudydidnotevaluatetheswellingandtrismus.Hence,noconclusion
canbedrawn,whethercompressionwithorwithoutcoldwatercirculationiseffective
onswellingandtrismusafterorthognathicsurgery.Furthermore, it isdifficulttodraw
firm conclusionson theuseof cryotherapy inpostoperativepainmanagement after
orthognathicsurgery.
Painmeasurement
In studies concerning the surgical removal of the thirdmolar, pain assessments are
commonlyused.The visualanalogue scale (VAS) is themost frequentlyused tool to
assesspain intensity. Inmost studies inwhichpain assessment is crucial, amultiple
pain rating is used as the primary pain outcome12,19Ͳ21. However, some authors
suggested that patientsmay be able to assess their own averagepain levels over a
periodoftimesimplybyaskingthemtoratetheirpain“onaverage”atasinglepointin
time.Forpatientswithchronicpainasingleratingofpain“onaverage”isanaccurate
estimateof“actualaverage”pain intensitymeasuredoveracourseofsevendays22Ͳ24.
In acute pain, such as postoperative pain after third molar surgery, it is not clear
whether a single pain assessment can replace a multiple pain measurement.
Furthermore, a significant pain reduction on these pain measurements is often
interpretedby the clinicians as treatment success. It is,however,not clearwhether
thesesignificantresultsarenotedassuccessfulbythepatientsthemselves.Inchapters
6and7thesetopicsareinvestigatedinpatientswhounderwentthirdmolarsurgery.
In chapter 6 a study ispresented comparing the validityof the singlepain rating in
thesepatientswithmultiplepainratingtests.Althoughbothmeasurementshadagood
to excellent correlation, therewas no degree of agreement according to Bland and
Altman statisticalmethod between bothmethods. Some shortcomings of this study
werethatthestudypopulationconsistedofpatientsparticipatingindifferenttrialsand
thatthepowerofthepresentstudywouldbehigheriftheresultswerefromonesingle
trial.Despite some shortcomings, itwas concluded that, in contrast to chronic pain
patients,asingleratingofpain ‘onaverage’ isnotanaccuratepredictoroftheactual
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‘average pain’ in patientswith pain after surgical removal of the third lowermolar.
Therefore,a singlepain rating cannot replaceamultiplepain rating in these typeof
patients.Furthermore,theresultsofthestudypresented inchapter7, indicatethata
relativepainreductionof69%ormorewasexperiencedasa“successful”reductionin
patientsafterthirdmolarremoval.Incontrastto“unsuccessful”,thepainintensitywas
reducedsignificantlyinpatientsclassifiedas“successful”.Furthermore,arelativepain
reductionof50%ascutͲoffpoint,provedtobethemostaccuratecutͲoffpointwiththe
bestsensitivityandspecificity.Fortheabsolutepainreduction,areductionof2,5cm
ontheVAScouldbedefinedasthemostaccuratecutͲoffpoint.

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Summary
Intheintroduction(chapter1)adescriptionofacuteandchronicpainintheorofacial
area isgiven.Themostprevalenttypeofacutepain intheorofacialarea ispainafter
surgery. Chronic pain can be divided in different categories.Musculoskeletal pain is
followedbyneuropathicpain as themain causeof chronicorofacialpain.There are
differenttreatmentmodalitiesinchronicandacuteorofacialpain.Inchronicpainsome
suggest theuseofanticonvulsantsorantidepressants.Common treatmentmodalities
inthetreatmentofacuteorofacialpainaretheuseofnonͲsteroidalantiͲinflammatory
drugs (NSAIDs), paracetamol, corticosteroids or opioids. The simplest and perhaps
oldesttherapeuticmodalitymightbecryotherapy.Hypothetically,compressionofthe
surgicalsiteafterorthognaticorthirdmolarsurgerycan leadtodecreasedbloodflow
bymeansofvasoconstriction,consequentlyreducingtheflowofinflammatoryandpain
mediators in the surgical field. Most studies on third molar surgery concern pain
management after surgery. There is a variety of pain rating scales that are used to
assesspatients’painoutcomes.Thevisualanaloguescale(VAS)isthemostcommonly
usedtoassesspainintensity.Eithersingleormultiplepainassessmentscanbeusedto
determine the experienced pain after a surgical procedure. Finally a treatment is
classifiedas successfulwhenpatients reportapostoperativepain that is significantly
lessthanbaselinemeasurementsorcontrolgroupmeasurements.

Inchapter2asystematicreviewispresentedprovidinginformationontheuseandthe
effectivenessofanticonvulsantsinorofacialpaindisordersusingeligibletrialsidentified
from theCochrane,PubMed andOvidMEDLINEdatabase from1966 throughMarch
2010.Thesearchresultedinsixteenrandomizedcontrolledtrials(RCT’s)withavariety
of diagnosis including, neuropathic pain, such as refractory trigeminal neuralgia,
neuropathic cancer pain and postherpetic neuralgia, chronic masticatory myalgia,
stomatodynia, traumatic nerve injury pain and glossopharyngeal neuralgia. In eight
studies thepatientpopulation consistednotonlyofpatientswithorofacialpainbut
also patients with other pain disorders. Because of the heterogeneity of study
populations and thedifficultyofextrapolating these studies to ‘orofacial complaints’
alone,onlyeightofthesixteenidentifiedarticlesareincludedinthisreview.Basedon
thisreview,itisconcludedthatthereislimitedtomoderateevidencefortheefficacyof
anticonvulsants intheorofacialpaindisorders.Carbamazepineseemstobepromising
inthetreatmentoftrigeminalneuralgia.

Inordertobeabletomakeabestevidencechoicebetweenavailableantidepressants
for the treatment of orofacial pain, a systematic reviewwas conducted on existing
randomizedcontrolledtrialsofantidepressants.Thisreview ispresented inchapter3.
Trialswere identified from thePubMeddatabase tillMarch2012, from references in
retrieved reports and from references in review articles. Six articleswere found and
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includedinthisreview.FourstudieswererandomizedplaceboͲcontrolledtrialsandtwo
studies were randomized activeͲcontrolled trials. Two independent investigators
reviewed these articles using a 15Ͳitem checklist. All six trials were of high quality
according to the15Ͳitemcriteria.Nevertheless therewas limitedevidence tosupport
the effectiveness of antidepressants on orofacial pain disorders, because of the
heterogeneityof treatmentmodalitiesand the lowamountof randomizedcontrolled
trialsperdiagnose.

Inapreviouslyreportedrandomizedtrial,icecompressionandcompressionprovedto
be superior in reducingpostoperativepain anddiscomfort after surgical thirdmolar
removal when compared with no treatment. However, compression and ice
compressionwere not significantly different in terms of reducing postsurgical pain.
Accordingtotheauthorsthesimilareffectofcompressionandicecompressionintheir
study may partly be explained by the vasoconstrictive effect. Hypothetically,
compressionofthesurgicalsiteafterthirdmolarremovalcanleadtodecreasedblood
flowbymeansofvasoconstriction,consequentlyreducingtheflowofinflammatoryand
painmediators inthesurgicalfield.So, introducingavasoconstrictivemodalitytothe
operating site may influence the pain intensity. In chapter 4 a RCT is described
addressingtheabovementionedhypothesis.Allparticipantsinthisstudyreceivedthe
same local anaestheticsbefore surgery.Participants ingroupA (the vasoconstriction
group) received, after surgical removal of the lower third molar, one cartridge of
UltracaineD.S.Forte;thoseingroupB(controlgroup)receivedonecartridgeUltracaine
D.S. after surgical removal of the lower third molar. The surgeons performing the
surgicalprocedureswerenotblinded to therandomizationscheme.Thepatientsand
theinvestigatorswereblindedtotheirassignmentintherandomization.Regardlessof
therandomizationgroup,allpatientsreceivedstandardpainmedication.Inapaindiary
containingavisualanaloguescale(VAS)of10cm,thepatientsrecordedtheintensityof
painthreetimesadayforoneweek.Inaddition,allpatientsratedtheglobalperceived
effect (GPE)on a7Ͳitem scale. The results indicate that extra epinephrine is a good
method for reducing pain and discomfort after surgical removal of third molars.
However, the studypopulationwas to small todraw firm conclusion concerning the
hypothesis.

Inchapter5aprospective, randomized,placeboͲcontrolled,singleͲblindpilotstudy is
presented,whichwasdesigned to investigate the effectof cryotherapyonpain and
qualityof lifeafterorthognathic surgery.Participants ingroupAapplied20hoursof
coldwatercirculationwiththeHilotherm®mask,withatemperatureof15°C;thosein
groupBreceivedtheHilotherm®maskwithoutcirculation(controlgroup);andthosein
groupCdidnotapplyanycompression.Pain intensitywasmeasuredonaVAS three
timesadayforsevendays.Atdayseven,overallpainreductionwasscoredonaglobal
perceivedeffect (GPE) scaleand aqualityͲofͲlifequestionnairewas completed. FiftyͲ
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four patients completed the trial. The VAS scores did not show any significant
differencesinpainintensitybetweenthegroups.BasedontheGPEratings,ingroupsA
andCmorepatientsindicatedthatpainwasreducedsuccessfully,however,theresults
were not statistically significant. Quality of life showed no significant differences
between the threestudygroups.Concerning the resultsof thisstudy, it isdifficult to
draw firm conclusionson theuseof cryotherapy inpostoperativepainmanagement
afterorthognathicsurgery.

Inclinicalstudieswithpatientsundergoingsurgicalremovalofthethirdmolar,pain is
usually assessedby amultiplepain rating. This rating ismostlyused as theprimary
outcomemeasure.However,multiple ratingswill lowerpatientcompliances.Asingle
pain rating would therefore be more practical. In chapter 6 a study is presented
investigatingwhetherasinglepainrating(“recalledaverage”pain)canreplacemultiple
pain ratings (“actual average” pain) in a group of patients undergoing surgical third
molar removal. To study the agreement between these tests the Bland – Altman
agreementanalysiswasused.Theresultsshowthatbothmeasurementscorrelategood
toexcellent.However, therewasnodegreeofagreementbetweenbothmethods. It
was concluded that, in contrast to chronic pain patients, a single rating of pain “on
average” (“recalledaverage”pain) isnotanaccuratepredictoroftheactual“average
pain” in patients with pain after surgical removal of the mandibular third molar.
Therefore,asinglepainratingcannotreplaceamultiplepainratinginthesepatients.

Inchapter7astudyispresentedontheclinicallyimportantchangeinpainintensityon
thevisualanaloguescale(VAS)followingsurgicalremovalofthethirdmolar.Thestudy
populationconsistedofpatientsparticipatinginthreerandomizedtrials.Patientswere
askedtoratetheirpainthreetimesadayoveraperiodofsevendaysona10cmVAS
aftersurgicalremovalofthethirdmolar.GlobalPerceivedEffect(GPE)wasmeasured
on Day 1 and Day 7 and was used as the external criterion for assessing clinically
importantpainreduction.GPEscoresof6(“muchimproved”)orabovewereclassified
asclinically“successful”andscoresof5(“slightlyimproved”)orbelowweretreatedas
clinically“unsuccessful”.Foreachtrial,themeanabsoluteandrelativechangesinVAS
ratingswerecalculatedforboth“successful”and“unsuccessful”treatments.Sensitivity
and specificity analyseswereperformed.The resultsdemonstrate thatpatientswho
reported“successful”painreductionshowedarelativepainreductionofш69%andan
absolutepainreduction>2.5cmontheVAS,whereaspatientswhoclassifiedtheirpain
reduction as “unsuccessful” had a relative pain reduction of ч18.5% or less and
absolute reduction <0.5 cm on the VAS. Furthermore, sensitivity and specificity
analyses showed that a cutͲoff point of ш50% relative pain reductions had the best
balanceofsensitivityandspecificity.Inconclusion,arelativepainreductionof50%or
moreandanabsolutepainreductionofatleast2.5cmontheVASweremostaccurate
inpredictingasuccessfulpainreductionafteragiventreatment.
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Samenvatting
Inhoofdstuk1wordteenalgemeneintroductiegegevenoverdeverschillendevormen
van pijn in het orofaciale gebied. Er wordt onderscheid gemaakt tussen acute en
chronischepijninhetorofacialegebied.Demeestvoorkomendevormvanacutepijnin
hetorofacialegebied ispijndieontstaatnaeenchirurgischebehandeling.Chronische
pijn kan in verschillende categorieën worden ingedeeld. De meest voorkomende
oorzaak voor chronischepijnklachten inhetorofacialegebied isdemusculoskeletale
problematiek,gevolgddoorneuropathischepijn.Er zijnverschillendebehandelopties
voor patiënten met acute en chronische orofaciale pijn. Bij de behandeling van
patiëntenmetchronischepijnwordtsomsgeadviseerdantiͲepilepticaofantidepressiva
tegebruiken.Debehandelingvanacutepijnklachten inhetorofacialegebiedverschilt
hierin. Voor acute pijnwordt in veel gevallen paracetamol, een ‘nonͲsteroidal antiͲ
inflammatorydrug’ (NSAID), een corticosteroïd of eenopiaat voorgeschreven.Naast
het voorschrijven van medicijnen wordt al sinds lange tijd het gebruik van koude
therapie (cryotherapie) na een chirurgische behandeling in het orofaciale gebied
geadviseerd. Hypothetisch gezien zou (koude) druk op het chirurgische gebied, na
bijvoorbeeld een orthognatische of dentoͲalveolaire behandeling, een positief effect
kunnen hebben op de postoperatieve pijnklachten. Door vasoconstrictie zal de
bloedtoevoer naar het chirurgisch behandelde gebied afnemen,met als gevolg een
afname van de ontstekingsfactoren en eveneens een afname van het aantal pijnͲ
mediatoreninhetdesbetreffendegebied.
Bijdemeestestudiesoverchirurgischeverwijderingvanverstandskiezenligtdenadruk
op postoperatieve pijn. Demate van pijn na een behandeling kan op verschillende
manierenworden gemeten. De ‘visual analogue scale’ (VAS) is hetmeest gebruikte
meetinstrumentomde intensiviteitvan(postoperatieve)pijnvaneenpatiënt inkaart
te brengen. Dezemetingen kunnen eenmalig of opmeerderemomenten in de tijd
worden vastgelegd. Een behandeling kan uiteindelijk als succesvol worden
geclassificeerdwanneergesprokenkanwordenovereen significantevermindering in
de pijnintensiteit vergeleken met de pijn gemeten direct na een (chirurgische)
behandeling.

Inhoofdstuk2wordt een review gegeven vande effectiviteit van antiͲepileptica als
behandeling voor orofaciale pijn. In deze reviewwerden 16 ‘randomized controlled
trials’ (RCT’s)geïdentificeerd.Erbleek sprake te zijn vaneen variëteitaandiagnoses
waaronder neuropathische pijn, zoals trigeminusneuralgie, neuropathische pijn bij
kanker en postherpetische neuralgie, stomatodynie, temporomandibulaire
pijnklachten, pijn na traumatisch nervusletsel en glossopharyngeale neuralgie. De
patiëntenpopulatieinachtvandegeïncludeerdeRCT’shaddennaastdepijnklachtenin
het orofaciale gebied, eveneens elders in het lichaam pijnklachten. Door de
heterogeniteit van de patiëntenpopulaties en de moeilijkheid om deze studies te
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extrapolerennaarorofacialepijnalleenwerdenuiteindelijkachtvandezestienstudies
geïncludeerd in deze review. Concluderend is er beperkt totmatig bewijs dat antiͲ
epilepticaeffectiefzijnvoordebehandelingvanorofacialepijn.Alleencarbamazepine
bijdebehandelingvantrigeminusneuralgielijktveelbelovendtezijn.

Inhoofdstuk3wordtindevormvaneenreviewgeprobeerdeenantwoordtegevenop
devraagwelkeantidepressivamogelijkgebruiktkunnenwordenbijdebehandelingvan
orofacialepijn.IntotaalwerdenindezereviewzesRCT’sgeïncludeerd.Zoalsookinde
eerstereviewvanhoofdstuk2,werddemethodologievaniederartikelbeoordeeldmet
behulp van een ’15Ͳitem checklist’. Hoewel alle geïncludeerde artikelen van hoge
methodologische kwaliteitwaren,was er beperkt bewijs ter ondersteuning van het
voorschrijven van een antidepressivum voor de behandeling van orofaciale pijn. Dit
werdmede veroorzaaktdoordehogeheterogeniteit vande verschillendebehandelͲ
optiespergeïncludeerdestudieenhetlageaantalgeïncludeerdeRCT’sperdiagnose.

Uit eerder onderzoek is gebleken dat na chirurgische verwijdering van een
verstandskies directe postoperatieve compressie of compressie met ijs een positief
effect kan hebben op de pijnklachten van de patiënt. Het verschil tussen alleen
compressieenkoudecompressieblijktechterniet significant.Volgensdeauteurskan
het positieve effect van compressie mogelijk verklaard worden door het effect van
vasoconstrictie.Hypothetischgezienkanvasoconstrictiezorgenvooreenafnamevan
de bloedtoevoer in het behandelde gebied. Als gevolg hiervan zullen er minder
ontstekingsͲ en pijnmediatoren het betreffende gebied bereiken.Het toedienen van
eenmiddelmeteenvaatvernauwendeffectkanduseenpositieveuitwerkinghebben
op de pijnervaring. In hoofdstuk 4 wordt een klinische studie beschreven die
laatstgenoemdehypothesetoetst.Alledeelnemersvandezestudieontvingenhetzelfde
lokale anestheticum voordat de chirurgische verwijdering van een verstandskies
plaatvond.Patiënten ingroepA (vaatvernauwendegroep)ontvingenna verwijdering
van de verstandskies een extra verdovingmetUltracaïneD.S. Forte (perml: 40mg
articaïnehydrochloride/0.01mgepinephrine)terplaatsevanhetbehandeldegebied.
AllepatiënteningroepB(controlegroep)ontvingeneenextraverdovingmetUltracaïne
D.S.(perml:40mgarticaïnehydrochloride/0.005mgepinephrine)naverwijderingvan
de verstandskies. Patiënten uit beide groepen ontvingen postoperatief standaard
pijnmedicatie. De pijnintensiteit werd driemaal per dag gedurende zeven dagen
gemetenmetbehulp vandeVAS.Daarnaastwerdde ‘GlobalPerceivedEffect’ (GPE)
bepaald op een 7Ͳpunts schaal. De resultaten tonen dat toediening van extra
epinephrine een positief effect kan hebben op postoperatieve pijnklachten na
verwijdering van een verstandskies. Ondanks dit resultaat kunnen er geen harde
conclusieswordengetrokken,omdatdeonderzoekspopulatiesrelatiefkleinzijn.

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Inhoofdstuk5wordtheteffectvancryotherapieoppijnenkwaliteitvanlevennaeen
orthognatische ingreepbekeken.Patiënten ingroepAdrageneenHilotherm®masker
voor20uurmetdaarincirculerendwatervan15°C. IngroepBwordthetHilotherm®
masker gedragen zonder circulerendwater en in groepCwordt geen compressieof
koeling toegepast.DepijnintensiteitwerdgemetenmetbehulpvandeVAS,driemaal
perdaggedurendezevendagen.OpdezevendedagwerdeveneensdeGPEbepaalden
een kwaliteit van levenͲ formulier ingevuld.DeVAS liet geen significante verschillen
zientussendedriegroepen.HoewelervolgensdeGPEindegroepenAenCsprakewas
van een betere pijnreductie, bleken deze resultaten niet significant te zijn.Ook ten
aanzienvandegeanalyseerdekwaliteitvanlevenenquêteswerdenergeensignificante
verschillen gevonden tussen de drie groepen. Het gebruik van cryotherapie ter
bestrijdingvandepostoperatievepijnklachtennaorthognatischechirurgiekanaande
handvandezeresultatennietwordengeadviseerd,maarooknietwordenontmoedigd.

Na de verwijdering van verstandskiezen ontstaan postoperatief vaak acute
pijnklachten.Omdezegoed inkaart tebrengen ishetbijonderzoeknaarchronische
pijn gebruikelijkmultipele pijnmetingen uit te voeren.Over de correctemanier van
pijnmetingenbijacutepijnklachtenisweinigbekend.Daarnaastvraagthetinvullenvan
meerderepijnmetingenovereenlangereperiodeeenhogecompliantievandepatiënt.
Omdeze reden lijkthetwenselijkerompatiëntenmaar eenmalig eenpijnmeting te
lateninvullen.Inhoofdstuk6wordteenonderzoekbeschrevenwaarbij220patiënten
pijnmetingenwerdenuitgevoerdna chirurgische verwijdering van een verstandskies.
DezepijnscoreswerdeninkaartgebrachtdoormiddelvaneenVAS.Overeenperiode
van7dagenvuldendepatiëntendriemaalperdageenpijndagboekin.Daarnaastwerd
aandepatiëntengevraagdomopdag7eengemiddeldepijnscorevandeafgelopen
weekaan tegevenopdeVAS.Metbehulpvande ‘IntraclassCorrelationCoefficient’
(ICC) werden deze twee metingen met elkaar vergeleken. Daarnaast werd de
overeenkomst tussen beidemetingen bepaald doormiddel van de ‘Bland – Altman
agreement’ analyse. De correlatie tussen beide metingen is uitstekend. De
overeenkomst tussen beide metingen, die werd bepaald door de ‘Bland – Altman
agreement’ analyse, laat echter een grote variatie zien. Concluderend blijkt een
enkelvoudige pijnmeting geen accurate voorspeller te zijn voor het bepalen van
pijnreductiebijacutepostoperatievepijn.Devoorkeurgaatdaaromuitnaarmultipele
pijnmetingenwanneermenpijnervaringgoedinkaartwilbrengen.

Totopheden isonbekendwat een klinischbelangrijke veranderingopdeVAS isna
verwijdering van een verstandskies. In hoofdstuk 7 wordt beschreven wanneer
gesproken kan worden over een klinisch succesvolle en relevante pijnreductie na
verwijderingvaneenverstandskies.Dezepijnscoreswerdenwederominkaartgebracht
doormiddel van een VAS.Over een periode van zeven dagen vulden de patiënten
driemaalperdageenpijndagboek in.DaarnaastwerddeGPEvandestudiepopulatie
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gemetenopdag1endag7.Hiermeekonmedewordenbepaaldofsprakewasvaneen
klinischrelevantepijnreductienadeingreep.EenGPEscorevan6(‘veelverbetering’)of
meerwerdbeoordeeldalsklinisch‘succesvol’.Eenscorevan5(‘beperkteverbetering’)
ofminderwerdbeschouwdalsklinisch‘nietsuccesvol’.Daarnaastwerdendeabsolute
en relatieve veranderingen van de VASͲmetingen berekend. Tenslotte werd een
sensitiviteit en specificiteitͲanalyse uitgevoerd. Patiënten die de pijnreductie als
‘succesvol’rapporteerden, lieteneenrelatievepijnreductievanш69%eneenabsolute
pijnreductie van >2.5 cm op de VAS zien. Patiënten die de pijnreductie als ‘niet
succesvol’beoordeelden,haddeneen relatievepijnreductievan ч18.5%ofminderen
eenabsolutepijnreductievan<0.5 cmopdeVAS.Erkangeconcludeerdwordendat
eenrelatievepijnreductievan50%ofmeereneenabsolutepijnreductievanminstens
2,5 cm op de VAS accurate voorspellers zijn voor een succesvolle pijnreductie na
chirurgischeverwijderingvaneenverstandskies.

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Dankwoord
Graag wil ik iedereen bedanken die op enige wijze heeft bijgedragen aan de
totstandkomingvanditproefschrift.Bijderealisatievanditproefschrift isechtereen
aantalpersonenbetrokkendieikinhetbijzonderwilbedanken.

Allereest mijn promotoren prof.dr. D.B. Tuinzing, prof.dr. E.A.J.M. Schulten en
copromotordr.T.Forouzanfar.
Geachteprof.dr.D.B.Tuinzing,besteBram.Via jou ishetballetjegaanrollen.Tijdens
mijnwetenschappelijkestagein2008verwelkomdejijmijopdeafdelingMondziekten,
KaakͲ en Aangezichtschirurgiemet een grote glimlach op je gezicht. Jouw positieve
houding, enthousiasme en zo nu en dan dat duwtje in de rug hebben mij enorm
geholpeninhetvoltooienvanditproefschrift.Mijngrotedank.
Geachte prof.dr. E.A.J.M. Schulten. Hoewel u in het begin vanmijn promotietraject
vooralopdeachtergrondeenbelangrijkerol innam,heeftuaanheteindevanderit
het voortouw genomen en mij enorm geholpen en begeleid. Uw accuratesse en
punctualiteithebbeneenbelangrijkebijdragegeleverdbijde totstandkomingvanhet
eindresultaat.Hartelijkdankdaarvoor.
Geachtedr.T.Forouzanfar,besteTymour,besteTim. In2008ontmoettenweelkaar
voor het eerst. Jij zat in het laatste jaar van je opleiding totMKAͲchirurg, ik in het
laatste jaar van mijn studie geneeskunde. Beiden waren we erg enthousiast om te
beginnenaaneennieuwefaseinonsleven.Nadatikwasaangenomenalsspecialistin
opleidingen starttemetdeopleiding tandheelkunde inNijmegenblevenwe contact
houdenenwist jemeteovertuigenomaftemakenwaarweooit in2008aanwaren
begonnen.Nuvalthetnietmeeomnaast jeopleidingooknogeens tepromoveren,
maardeaanhouderwint. Jijhebtveel tijdenenergie indit ‘project’gestokenendat
realiseerikmezeergoed.BesteTim,heelveeldankhiervoor.

Graag wil ik de coͲauteurs hartelijk bedanken voor hun inzet. In het bijzonder dr.
R.S.G.M. Perez, beste Roberto, door jou kreeg ik weer nieuwe energie tijdens het
schrijven van mijn tweede review. Dr. M.W. Heymans, beste Martijn, wat zou de
afdeling zijn zonder onze statistiekdeskundige. Dr. C.E. AshtonͲJames, beste Claire,
sindsikjouken,ishetEngelsinmijnartikelenmetsprongenvooruitgegaan.

De leden van de promotiecommissie, prof.dr. E.C.J. Hakman, prof.dr. M. van Kleef
prof.dr. B. Stegenga, prof.dr.W.W.A. Zuurmond en dr. C.M. Visscher, hartelijk dank
voor het kritisch doornemen van het manuscript en voor het zitting nemen in de
promotiecommissie.

Stafleden, verpleegkundigen en medewerkers van het secretariaat van de afdeling
Mondziekten, KaakͲ en Aangezichtschirurgie van het VUmedisch centrum. Hartelijk
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dankvoorallewijze lessen,allehulp tijdensdespreekuren,allekomischemomenten
op dewerkvloer,maar vooral bedankt voor de fijne samenwerking.Hierdoor is het
werkendelevenhelemaalzogeknogniet.

Collega artsͲassistenten van de afdelingMondziekten, KaakͲ en Aangezichtschirurgie
vanhetVUmedischcentrum.Lievevrienden,wantvriendenzijnjulliegeworden.Toen
ik begon met werken had ik nooit kunnen voorspellen dat het hebben van fijne
collega’s jewerkzoveel leukerkanmaken.WijzijneenkleinclubjebinnenhetVUmc,
maarweleenerghechtclubje.Ikhoopdatditnooitzalveranderen.Enonthoud:mocht
jeooit ineenpenibelesituatieterechtkomen,herinner jedandeze (wijze)woorden:
‘Takeit,orleaveit!’.

MijnparanimfenFrederikBouwenMarcoWijnakker.
Frederik,Freddie,amigo.Wateenfeestdatwijinhetzelfdejaarkondenbeginnenaan
de TOVA.Hadme geen betere tweede studententijd kunnen voorstellen.Ontelbare
mooieherinneringenheb ikhieraanovergehouden.Vossenlaan,Dappen,Molenstraat,
stamkroegAnnie,AppieXL,China,‘krantjelezen’,gamaardoor.Samenbegonnenaan
destudietandheelkundeenovereentijdjesameneindigenalsMKAͲchirurg.Hoemooi
kanhetlevenzijn.Hetgajegoedfijnevriend.
Marco,Ramco,Lookie.Datwijnooitvriendenzijngeweesttijdensonzestudententijdin
Maastricht. Ikbegrijpernietsvan.Deafgelopen jarenhebbenwe in iedergevaleen
inhaalslaggemaakt.Tallozeavonturenhebiksamenmetjemogenbelevenendezehad
ikvoorgeengoudwillenmissen.Houddatenthousiasmevastmaatje,wantditwerkt
aanstekelijkenopentallerleideuren.
Hetbetekentheelveelvoormijdatjullienaastmijstaanopdezebelangrijkedag.

Lievevrienden.OfjullienuinAmsterdam,Rotterdam,Utrecht,Haarlem,Londen,New
York,BogotaofMünchenwonen.Of ik jullienualvanafdemiddelbareschoolkenof
pas sinds een klein jaartje.Of ik jullie nu ontmoet heb in de collegebanken van de
studiesgeneeskundeoftandheelkunde.Of iknumet jullieaandebarhebgezeten in
Maastricht,Nijmegenofelders indewereld. Julliebetekenenallesvoormijen ikkan
megeenlevenvoorstellenzonderjullie.

Lievefamilie,lieveomaIne.Ikkannietanderszeggendandatikheterghebgetroffen
metzoveeldierbarefamilieledenommijheen.Ikhebjullielief.

Lievepeterenmeter.LieveGuus,samensparrenenventilerenovermijnpromoveren.
Naeenkorttelefoongesprekmetjou,zagikdoordebomenhetbosweer.LieveMim,je
bentvoormijeenvoorbeeldhoejepositiefinhetlevenkuntstaan.
 Dankwoord
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Lieve Bram, lieve broer. We weten allebei wie hier de echte academicus van ons
tweeënis.Trotsbenikopjehoejeinhetlevenstaat,trotsbenikdatikjemijngrote
broerkannoemen.

Lievepapenmam.Dankzij jullie sta ikhiervandaag.Zonder jullieonvoorwaardelijke
steun, liefdeensomskritischenoothad ikhetnooitzoverkunnenschoppen inmijn
(korte) leventje.Eenkindkan zichnietsanderswensendandatgenewat julliealdie
jarenaanonshebbengegeven.

Wateengeluk,aldezemensenommijheen.
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CurriculumVitae
PimMartinwerdop6november1982geborenteEindhoven.In2001behaaldehijzijn
VWO diploma aan hetDr.ͲKnippenbergcollege teHelmond.Datzelfde jaar begon hij
met de studie geneeskunde aan deUniversiteit vanMaastricht. In 2007 volgde een
buitenlandseklinischestageopdeafdelingMondziekten,KaakͲenAangezichtschirurgie
vanhetWestmeadHospital,UniversiteitvanSydneyteAustraliëonder leidingvandr.
A.Collins. Tijdens zijnwetenschappelijke stage in 2008opde afdelingMondziekten,
KaakͲ en Aangezichtschirurgie van het VUmedisch centrum te Amsterdamwerd de
basisgelegdvanzijnpromotieonderzoekonder leidingvandr.T.Forouzanfar,prof.dr.
E.A.J.M.Schultenenprof.dr.D.B.Tuinzing.Nahetbehalenvanhetartsexamen,begon
hijin2009metdetandartsopleidingͲvoorͲartsen(TOVA)teNijmegen.In2011en2012
presenteerde hij delen van zijn promotieonderzoek op respectievelijk het zevende
congresvandeEuropeseFederatievande ‘InternationalAssociation for theStudyof
Pain’teHamburg,Duitslandenophetzesdecongresvande‘WorldInstituteofPain’te
Miami Beach, Verenigde Staten van Amerika. In april 2012 werd gestart met de
specialistenopleidingopde afdelingMondziekten, KaakͲ enAangezichtschirurgie van
hetVUmedischcentrumteAmsterdam (opleider:prof.dr.E.A.J.M.Schulten). In2016
hoopthijzijnopleidingtotMKAͲchirurgafteronden.

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